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Description 

1. Field of the Invention 

5 The invention relates to novel [4S-(4a,12aa)]-9-amino-4-(dimethylamino)-7-(substituted amino)- 
1,4,4a,5,5a,6 ( 11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamides, hereinafter 
called 9-amino-7-(substituted amino)-6-demethyl-6-deoxytetracyclines, which exhibit antibiotic activity 
against a wide spectrum of organisms including organisms which are resistant to tetracyclines and are 
useful as antibacterial agents. The invention also relates to novel 7-(substituted amino)-9-nitro-6-demethyl-6- 

w deoxytetracycline compounds useful for making the novel compounds of the present invention and to novel 
methods for producing the novel compounds and intermediate compounds. 

DESCRIPTION OF THE PRIOR ART 

75 A variety of tetracycline antibiotics have been synthesized and described for the treatment of infectious 
diseases in man and animals since 1947. Tetracyclines inhibit protein synthesis by binding to the 30S 
subunit of the bacterial ribosome preventing binding of aminoacyl RNA (Chopra, Handbook of Experimental 
Pharmacology, Vol. 78, 317-392, Springer- Verlag, 1985). Resistance to tetracyclines has emerged among 
many clinically important microorganisms which limit the utility of these antibiotics. There are two major 

20 mechanisms of bacterial resistance to tetracyclines: a) energy-dependent efflux of the antibiotic mediated 
by proteins located in the cytoplasmic membrane which prevents intracellular accumulation of tetracycline 
(S. B. Levy, et at., Antimicrob. Agents Chemotherapy 33, 1373-1374 (1989); and b) ribosomal protection 
mediated by a cytoplasmic protein which interacts with the ribosome such that tetracycline no longer binds 
or inhibits protein synthesis (A. A. Salyers, B. S. Speers and N. B. Shoemaker, Mol. Microbiol, 4:151-156, 

25 1990). The efflux mechanism of resistance is encoded by resistance determinants designated tetA-tetL . 
They are common in many Gram-negative bacteria (resistance genes Class A-E), such as Enterobac- 
teriaceae , Pseudomonas , Haemophilus and Aeromonas , and in Gram-positive bacteria (resistance genes 
Class K and L), such as Staphylococcus , Bacillus and Streptococcus . The ribosomal protection mechanism 
of resistance is encoded by resistance determinants designated TetM, N and O, and is common in 

30 Staphylococcus , Streptococcus , Campylobacter , Gardnerella , Haemophilus and Mycoplasma (A. A. Salyers, 
B. S. Speers and N. B. Shoemaker, Mol. Microbiol, 4:151-156 1990). 

A particularly useful tetracycline compound is 7-(dimethylamino)-6-demethyl-6-deoxytetracycline, known 
as minocycline (US-A-3,148,212, RE 26,253 and US-A-3,226,436 discussed below). However, strains 
harboring the tetB (efflux in gram-negative bacteria) mechanism, but not tetK (efflux in Staphylococcus ) are 

35 resistant to minocycline. Also, strains carrying tetM (ribosomal protection) are resistant to minocycline. This 
invention describes the synthesis of novel tetracycline compounds which demonstrate significant in vitro 
and in vivo activity vs. tetracycline and minocycline susceptible strains and some tetracycline and 
minocycline resistant strains, that is, those harboring the tetM (ribosomal protection) resistance deter- 
minants. 

40 Duggar, US-A-2,482,055, discloses the preparation of Aureomycin® (I) by fermentation which have 
antibacterial activity. Growich et al. f US-A-3,007,965, disclose improvements to the fermentation preparation 
of I. Neither of these patents teaches or suggests the 6-demethyl-6-deoxytetracyclines. 




Beereboom et al., US-A-3,043,875 discloses tetracycline derivatives of the formulae (II) and (III) where R is 
H or CH 3 ; Ri is H and when R is CH 3 , OH; R 2 is H and N(CH 3 >2; X and Y are halogen; Z is H and halogen 
55 and B is bromo, chloro and iodo, which have antibacterial activity. This patent does not teach or suggest the 
inclusion of both di(lower alkyl)amino or mono(lower alkyl)amino substituents (at Y or Z) and an amino 
function (at B). 
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Boothe et al., US-A-3,148,212, reissued as RE26.253, and Petisi et al., US-A-3,226,436, discloses 
tetracycline derivatives of the formula (IV) wherein R is hydrogen or methyl and Ri and R2 is hydrogen, 
mono(lower alkyl)amino or di(lower alkyl)amino with the proviso that Ri and R2 cannot both be hydrogen, 
which are useful for treating bacterial infections. This patent does not teach or suggest the inclusion of a 9- 
75 amino functionality (at R 2 ). 



20 




OH 0 OH 0 0 



Blackwood et al., US-A-3,200,149 discloses tetracycline derivatives of the formulae (V) and (VI) and 
reduction products thereof wherein Y may be hydrogen or hydroxyl, X may be hydrogen, chloro, iodo, or 
30 bromo, X1 may be hydrogen, amino, and lower alkanoylamino, X2 may be hydrogen or nitro and Z is chloro 
or fluoro which possess microbiological activity. This patent does not teach or suggest the inclusion of both 
a di(lower alkyl)amino group (at X) and another nitrogen functionality (at X1) on the 6-demethyl-6- 
deoxytetracycline nucleus. 



35 



40 





45 Petisi et al., US-A-3,338,963 discloses tetracycline compounds of the formula (VII) wherein Ri and R2 are 
hydrogen, nitro, amino, formylamino, acetylamino, p-(dihydroxyboryl)benzoylamino, p-(aminobenzenesul- 
fonyl)amino, chlorine, bromine or diazonium with the proviso that Ri and R2 may not both be hydrogen and 
with the further proviso that when Ri is chlorine or bromine, R2 may not be hydrogen and vice versa, R3 is 
hydrogen or methyl and R* is hydrogen or hydroxy, which have broad-spectrum antibacterial activity. This 

50 patent does not teach or suggest the inclusion of both di(tower alkyl)amino or mono(lower alkyl)amino 
substituents (at Ri) and amino substituents (at R 2 ). 
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Bitha et al., U.S. Patent No. 3,341,585 discloses tetracycline compounds of the formula (VIII) wherein Rs is 
hydrogen, a-hydroxy or /8-hydroxy, R6 is a-methyl or 0-methyl, and R7 and R9 are each hydrogen, mono- 
(lower alkyl)amino or di(lower alkyl)amino with the proviso that R7 and R 9 cannot both be hydrogen and with 
75 the further proviso that when R5 is hydrogen then R& is a-methyl. A preferred embodiment of the general 
formula (VIII) is when R5 is a-hydroxy or 0-hydroxy, R6 is a-methyl or /S-methyl, R7 is di(lower alkyl)amino 
and R9 is hydrogen, which have broad-spectrum antibacterial activity. This patent does not teach or suggest 
the inclusion of both di(lower alkyl)amino or mono(lower alkyl)amino substituents (at R7) and amino 
substituents (at R9 ). 

20 
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Shu, US-A-3,360,557 discloses 9-h yd roxy tetracyclines of the formula (IX) wherein R1 is hydrogen or 
hydroxy, R2 is hydrogen or hydroxy, R 3 is hydrogen or methyl, R 2 and R3 taken together is methylene, and 
R4 is hydrogen, halogen, nitro, amino, mono(lower alkyl)amino or di(lower alkyl)amino, which have been 
found to possess antibacterial activity. This patent is restricted to 9-hydroxytetracyc lines and does not teach 
or suggest the presently claimed compounds. 
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Zambrano, US-A-3,360,561 discloses a process for preparing 9-nitrotetracyclines of the formula (X) wherein 
50 R5 is hydrogen or hydroxy, R1 is hydrogen or hydroxy, R& is hydrogen or methyl, R1 and Re taken together 
is methylene, R 7 is hydrogen, chloro or nitro and R9 is hydrogen or nitro with the proviso that R7 and R 9 
cannot both be hydrogen. This patent does not teach or suggest the inclusion of both a di(lower alkyl)amino 
or mono(lower alkyl)amino substituent (at R7) and an amino functionality (at R9). 
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Martell et a!., US-A-3,51 8,306 discloses 7-and/or 9-(N-nitrosoalkylamino)-6-demethyl-6-deoxytetracyclines of 
the formula (XI) which possess in vivo antibacterial activity. This patent does not teach or suggest the 
75 inclusion of both a di(lower alkyl)amino or mono(lower alkyl)amino substituent (at C-7) and an amino 
functionality (at C-9). 



M0(R)N 




X I 
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US-A-5,021 ,407, a method of overcoming the resistance of tetracycline resistant bacteria is disclosed. 
The method involves utilizing a blocking agent compound in conjunction with a tetracycline type antibiotic. 
This patent does not disclose novel tetracycline compounds which themselves have activity against 
resistant organisms. 

In summary, none of the above patents teach or suggest the novel compounds of this application. In 
addition, none of the above patents teach or suggest novel tetracycline compounds having activity against 
tetracycline and minocycline resistant strains as well as strains which are normally susceptible to 
tetracyclines. 



SUMMARY OF THE INVENTION 



40 



45 



This invention is concerned with novel 9-amino-7-(substituted amino)-6-demethyl-6-deoxytetracyclines, 
represented by formula I and II, which have antibacterial activity, with methods of treating infectious 
diseases in warm-blooded animals employing these new compounds; with methods of treating or controlling 
veterinary diseases; with pharmaceutical preparations containing these compounds; with novel intermediate 
compounds and processes for the production of these compounds. More particularly, this invention is 
concerned with compound of formula I which have enhanced in vitro and in vivo antibacterial activity against 
tetracycline resistant strains as well as a high level of activity against strains which are normally susceptible 
to tetracyclines. 



50 
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In formula I and II, R = NRiR2, and when Ri = hydrogen, R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 
1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl; and when R1 = methyl or ethyl, 
R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Rj = n-propyl, 

R2 = n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when R1 = 1-methylethyl, 

R2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when R1 = n-butyl, 

R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = 1-methylpropyl, 
R 2 = 2-methylpropyl; 

R3 is selected from hydrogen, straight or branched (Ci-C3)alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (C6-Cio)aryl group such as phenyl, a-naphthyl or 0-naphthyl; (C7-C9)aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci -C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
nCOORs when n = 1-4 and R5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group such as 
methyl, ethyl, n-propyl or 1-methylethyl; or (Cs-Cio) aryl group such as phenyl, a-naphthyl, 0-naphthyl; R* 
is selected from hydrogen; straight or branched (Ci-Ca)alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (C6-Cio)aryl group such as phenyl, a-naphthyl or 0-naphthyl; (C7-C 9 )aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci-C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
n COOR6 when n = 1-4 and Rs is selected from hydrogen; straight or branched (0-C3)alkyt such as methyl, 
ethyl, n-propyl or 1-methylethyl; or (Ce-Cio)aryl such as phenyl, a-naphthyl or £-naphthyl; or R 3 and R4 
taken together are -(CH 2 )2W(CH 2 )2-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, 
-N(Ci-U)alkoxy t oxygen, sulfur or substituted congeners selected from (L or D) proline, ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and inorganic 
salts, and metal complexes. 

Particularly preferred are compounds according to the above formula I and II in which R = NRi R 2 , 
and when Ri = hydrogen, 

R 2 =ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl; 
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and when Ri = methyl, 

R 2 = methyl, ethyl, n-propyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when Ri = ethyl, 

R2 = ethyl, n-propyl, n-butyl or 2-methylpropyl; 
5 and when Ri = n-propyl, 

R2 = n-propyl, n-butyl or 2-methylpropyl; 

and when Ri = n-butyl, 

R2 = n-butyl or 2-methylpropyl; 

R3 is selected from hydrogen, straight or branched (Ci-C3)alkyl group such as methyl, ethyl, n-propyl or 1- 

10 methylethyl; (C6-Cio)aryl group such as phenyl, a-naphthyl or /3-naphthyl; (Cy-Cgjaralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci -C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
nCOORs when n = 1-4 and R5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group such as 
methyl, ethyl, n-propyl or 1 -methylethyl; or (Cs-Cio) aryl group such as phenyl, a-naphthyl, /3-naphthyl; 

15 R* is selected from hydrogen; straight or branched (Ci-C3)alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (C6-Cio)aryl group such as phenyl, a-naphthyl or /3-naphthyl; (C7-C9)aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci-C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
n COOR6 when n = 1-4 and Re is selected from hydrogen; straight or branched (Ci-C3)alkyl such as methyl, 

20 ethyl, n-propyl or 1 -methylethyl; or (Cs-Cio)aryl such as phenyl, a-naphthyl or /3-naphthyl; or R 3 and R4 
taken together are -(CH 2 ) 2 W(CH 2 )2 -.wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, -N- 
(Ci-Gv)alkoxy, oxygen, sulfur or substituted congeners selected from (L or D) proline, ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and inorganic 
salts, and metal complexes. 

25 Most particularly preferred are compounds according to the above formula I and II in which 
R = NRi R 2> 

and when Ri = hydrogen, 
R 2 = ethyl, n-propyl or 1 -methylethyl; 
and when Ri = methyl, 
30 R 2 = methyl, ethyl or n-propyl; and 
when Ri = ethyl, 
R 2 = ethyl; 

R3 is selected from hydrogen, straight or branched (Ci-C3)alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (C6-Cio)aryl group such as phenyl, a-naphthyl or /3-naphthyl; (C7-C9)aralkyl group such as 

35 benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci -Cs)alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
nCOORs when n = 1-4 and R5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group such as 
methyl, ethyl, n-propyl or 1 -methylethyl; or (C 5 -Cio) aryl group such as phenyl, a-naphthyl, /3-naphthyl; 
R4 is selected from hydrogen; straight or branched (Ci-C3)alkyl group such as methyl, ethyl, n-propyl or 1- 

40 methylethyl; (Cc-Cio)aryl group such as phenyl, a-naphthyl or £-naphthyl; (C7-Cg)aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci-C3)alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
nCOORs when n = 1-4 and Rs is selected from hydrogen; straight or branched (Ci-C3)alkyl such as methyl, 
ethyl, n-propyl or 1 -methylethyl; or (C 6 -Cio)aryl such as phenyl, a-naphthyl or 0-naphthyl; or R 3 and R* 

45 taken together are -(CH 2 ) 2 W(CH 2 )2 -.wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, -N- 
(Ci-COalkoxy, oxygen, sulfur or substituted congeners selected from (L or D) proline, ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and inorganic 
salts, and metal complexes. 

Also included in the present invention are compounds useful as intermediates for producing the above 

so compounds of formula I. Such intermediate compounds include those having the formulae: 



55 
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OH 0 OH 0 0 



Formula III 




OH 0 OH 0 0 



F o rmu la IV 



wherein: 
R = NRi R 2 , 

and when Ri = hydrogen, 

R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl; 
and when Ri = methyl or ethyl, 

R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = n-propyl, 

R2 = n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when Ri = 1-methylethyl, 

R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when Ri = n-butyl, 

R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = 1-methylpropyl, 
R2 = 2-methylpropyl; 

R3 is selected from hydrogen, straight or branched (Ci-C3)alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (C6-Cio)aryl group such as phenyl, a-naphthyl or 0-naphthyl; (C7-Cg)aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci-C3)alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
n COORs when n = 1-4 and R5 is selected from hydrogen, straight or branched (Ci-C3)alkyl group such as 
methyl, ethyl, n-propyl or 1-methylethyl; or (C&-C10) aryl group such as phenyl, a-naphthyl, £-naphthyl; 
R* is selected from hydrogen; straight or branched (Ci-Cs)alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (Ce-Ciojaryl group such as phenyl, a-naphthyl or 0-naphthyl; (C 7 -C 9 )aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci-C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
nCOORs when n = 1-4 and Rs is selected from hydrogen; straight or branched (Ci-C 3 )alkyl such as methyl, 
ethyl, n-propyl or 1-methylethyl; or (Ce-Cio) aryl such as phenyl, a-naphthyl or 0-naphthyl; or R 3 and R* 
taken together are -(CH 2 ) 2 W(CH2) 2 - I wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, -N- 
(C1 -C* )alkoxy, oxygen, sulfur or substituted congeners selected from (L or D) proline, ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and inorganic 
salts, and metal complexes. 

Particularly preferred are compounds according to the above formula III and IV in which R = NRi R 2 , 
and when Ri = hydrogen, 
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R 2 = ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1 ,1 -dimethylethyl; 
and when Ri = methyl, 

R 2 = methyl, ethyl, n-propyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = ethyl, 

R2 = ethyl, n-propyl, n-butyl or 2-methylpropyl; 

and when Ri = n-propyl, 

R2 = n-propyl, n-butyl or 2-methylpropyl; 

and when Ri = n-butyl, 

R2 = n-butyl or 2-methylpropyl; 

R3 is selected from hydrogen, straight or branched (Ci-C 3 )alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (Cs-Cio)aryl group such as phenyl, a-naphthyl or 0-naphthyl; (C7-Cs)aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci -C3)alky! substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
n COORs when n = 1-4 and R5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group such as 
methyl, ethyl, n-propyl or 1-methylethyl; or (C6-C10) aryl group such as phenyl, a-naphthyl, j3-naphthyl; 
R* is selected from hydrogen; straight or branched (Ci-C3)alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (Ce-Cio)aryl group such as phenyl, a-naphthyl or £-naphthyl; (C7-C9>aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci -C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
nCOORe when n = 1-4 and R6 is selected from hydrogen; straight or branched (Ci-C3)alkyl such as methyl, 
ethyl, n-propyl or 1-methylethyl; or (Ce-Cio)aryi such as phenyl, a-naphthyl or /3-naphthyl; or R3 and FU 
taken together are -(CH 2 )2W(CH 2 )2 -.wherein W is selected from (CH 2 ) n and n =0-1 , -NH, -N(Ci-C 3 )alkyl, -N- 
(Ci-COalkoxy, oxygen, sulfur or substituted congeners selected from (L or D) proline, ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and inorganic 
salts, and metal complexes. 

Most particularly preferred are compounds according to the above formula III and IV in which 
R = NRi,R 2 , and when Ri = hydrogen, 
R 2 = ethyl, n-propyl or 1-methylethyl; 
and when Ri = methyl, 
R 2 = methyl, ethyl or n-propyl; 
and when Ri = ethyl, 
R 2 = ethyl; 

R3 is selected from hydrogen, straight or branched (Ci-C 3 )alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (CG-Cio)aryl group such as phenyl, a-naphthyl or £-naphthyl; (C7-C9)aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci -C3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
n COOR 5 when n = 1-4 and R 5 is selected from hydrogen; straight or branched (d-C 3 )alkyl group such as 
methyl, ethyl, n-propyl or 1-methylethyl; or (C 6 -Cio) aryl group such as phenyl, a-naphthyl, /3-naphthyl; 
R* is selected from hydrogen; straight or branched (Ci-C3>alkyl group such as methyl, ethyl, n-propyl or 1- 
methylethyl; (Ce-Cio)aryl group such as phenyl, a-naphthyl or 0-naphthyl; (C7-C9)aralkyl group such as 
benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group such as 2 or 3-furanyl, 2 or 3- 
thienyl, 2,3 or 4-pyridyl, di(Ci -Cs)alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 )- 
n COORs when n = 1-4 and Re is selected from hydrogen; straight or branched (Ci-C 3 )alkyl such as methyl, 
ethyl, n-propyl or 1-methylethyl; or (Cs-Cio)aryl such as phenyl, a-naphthyl or /8-naphthyl; or R 3 and R4 
taken together are -(CH 2 ) 2 W(CH 2 ) 2 -, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, 
-N(Ci-C4)alkoxy, oxygen, sulfur or substituted congeners selected from 

(L or D) proline, ethyl (L or D) prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically 
acceptable organic and inorganic salts, and metal complexes. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The novel compounds of the present invention may be readily prepared in accordance with the 
following schemes. 

The starting 7-(substituted amino)-6-demethyl-6-deoxytetracyclines described in formula 1^ wherein 
R = NRiR 2 and Ri =R 2 (la) and R = NHR 2 Ob) or the salts thereof are prepared by procedures known to 
those skilled in the art including those described in U.S. Patents 3,226,436 and 3,518,306. 
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N(CH 3 ) 2 



5 




70 



la = R = NRiR 2> Ri = R 2 
lb = R = NHR 2 
75 1c = R = NRiR 2 , Ri*R 2 

The starting 7-(substituted amino)-6-demethyl-6-deoxytetracyclines described in formula 1 wherein 
R = NRi R 2 and Ri * R 2 (1c) are prepared according to Scheme 1. 

S#h»wM> I 

20 



25 




u,zfzu t 

35 

In accordance with Scheme I, a 7-(monoalkylamino)-6-demethyl-6-deoxytetracycline, Vo, in which R = NHR 2 , 
is reductiveiy alkylated with an aldehyde to give an unsymmetrical dialkylamino, 1c. 



40 
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In accordance with Scheme II, a 7-(substituted amino)-6-demethyl-6-deoxytetracycline or its salts, la- 1c, is 
treated with 

a) a metal nitrate salt; such as calcium, potassium or sodium; and a strong acid; such as sulfuric acid, 
trifluoroacetic acid, methanesulfonic acid or perchloric acid or 

b) nitric acid and a strong acid; such as sulfuric acid, trifluoroacetic acid, methanesulfonic acid or 
perchloric acid; to form the corresponding 7-(substituted amino)-9-nitro-6-demethyl-6-deoxytetracycline 
2. 

To produce the 9-(amino)-7-(substituted amino)-6-demethyl-6-deoxytetracyclines of the present inven- 
tion, compound 2 or its salts is treated with hydrogen in an acid alcohol solvent, preferably 2-methox- 
yethanol, in the presence of a suitable catalyst such as, for example: 

a) any supported catalyst; such as 0.5-25% palladium-on-carbon, 0.5-25% palladium-on-barium sulfate, 
0.5-25% platinum-on-carbon or 0.5-25% rhodium-on-carbon; . 

b) any reducible metal oxide catalyst; such as Raney nickel or platinum oxide; or 

c) a homogeneous hydrogenation catalyst; such as tris(triphenylphosphine)rhodium (I) chloride; to obtain 
the 9-amino-7-(substituted amino)-6-demethyl-6-deoxytetracycline, 3. 

Alternatively, the 9-(amino)-7-(substituted amino)-6-demethyl-6-deoxytetracyclines of the present inven- 
tion are obtained by treating with: 

a) stannous chloride dihydrate as described by R. B. Wordward, Org. Syn., Coll. Vol. 3, 453 (1955); 

b) a soluble metal sulfide, preferably sodium sulfide, in alcoholic solvents as described by G. R. 
Robertson, Org. Syn., Coll. Vol. 1, 52 (1941); 

c) an active metal in mineral acid; such as iron, tin or zinc in dilute hydrochloric acid; 

d) active metal couples; such as copper-zinc, tin-mercury or aluminum amalgam in dilute acid; or 

e) transfer hydrogenation using triethytammonium formate and a supported catalyst as described by I. D. 
Entwistle et al., J. Chem. Soc, Perkin 1, 443 (1977). 
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70 



In accordance with Scheme III, Z = N0 2 or NH 2 ; compound 4 is selectively N-alkylated in the presence 
75 of formaldehyde and either a primary amine such as methylamine, ethylamine, benzylamine, methyl 
glycinate, (L or D) lysine, (L or D) alanine or their substituted congeners; or a secondary amine such as 
morpholine, pyrrolidine, piperidine or their substituted congeners to give the corresponding Mannich base 
adducts, 5, of the biologically active 7-(substituted amino)-6-demethyl-6-deoxytetracyclines. Contemplated 
equivalents include those substituted morpholine, pyrrolidine or piperidine moieties wherein the substituents 
20 are chosen to provide the requisite increase in solubility without adversely affecting antibacterial activity. 

The 9-amino-7-(substituted amino)-6-demethyl-6-deoxytetracyclines, 3, may also be obtained as metal 
complexes such as aluminum, calcium, iron, magnesium, manganese and complex salts; inorganic and 
organic salts and corresponding Mannich base adducts using methods known to those skilled in the art. 
Preferably, the 9-amino-7-(substituted amino)-6-demethyl-6-deoxytetracyclines, are obtained as inorganic 
25 salts such as hydrochloric, hydrobromic, hydroiodic, phosphoric, nitric or sulfate; or organic salts such as 
acetate, benzoate, citrate, cysteine or other amino acids, fumarate, glycolate, maleate, succinate, tartrate, 
alkylsulfonate or arylsulfonate. In all cases, the salt formation occurs with the C(4)-dimethylamino group. 
The salts are preferred for oral and parenteral administration. 

30 Biological Activity 

Methods for In Vitro Antibacterial Evaluation (Table 1) 



35 

The minimum inhibitory concentration (MIC), the lowest concentration of the antibiotic which inhibits 
growth of the test organism, is determined by the microtiter broth dilution method using 0.1 ml Muller- 
Hinton II broth (Baltimore Biological Laboratories) per well. A suitable oxygen scavenger (i.e., cysteine or 
40 dithiothreitol) is added to the assay medium for the testing of compounds according to Formula I because 
of the sensitivity of those compounds to oxidation. An inoculum level of 1-5 x 10 5 CFU/ml and a range of 
antibiotic concentrations (32 -0.004 ug/ml) are used. MIC's were determined after the plates were incubated 
for 18 hours at 35' C in a forced air incubator. 

45 

E. coli in vitro protein translation system (Table 2) 



The E. coli in vitro translation system can be used to study not only the mechanism of protein 
50 translation itself, but also the effect that various compounds may have on protein synthesis. The system can 
be set up to function as a coupled transcription and translation system or as a translation only system 
depending on whether DNA or RNA is added to initiate protein synthesis. In this way, compounds affecting 
either RNA synthesis and/or protein synthesis can be studied. Protein synthesis is monitored by the 
incorporation of radiolabeled amino acids into trichloroacetic acid precipitable material. The system used is 
55 based upon literature methods [G. Zubay, Ann. Rev. Genet., 7: 267-287(1973) and J. Collins, Gene, 6: 28-42 
(1979)]. 

The system used to study tetracycline protein synthesis inhibition is as follows: 

An S30 extract (supernatant from a 30,000 x G centrifugation of lysed cells) of either tetracycline 
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sensitive or tetracycline resistant ( tetM + ) cells is combined with a mixture of low molecular weight 
compounds required for protein synthesis which include a mixture of 19 amino acids, methionine, 35 S- 
methionine, plasmid template DNA and either dimethylsulfoxide (DMSO) or the tetracycline to be tested 
dissolved and diluted in DMSO. This mixture is incubated at 37 *C for 30 minutes. Following the incubation, 

s 2.5 u\ of the 10 ul reaction is removed and added to 0.5 ml of 1N sodium hydroxide. The solution is 
incubated an additional 15 minutes at 37 °C, to destroy any m-RNA and t-RNA. The incorporation of 35 S- 
methionine is determined by precipitating the high molecular weight material in the sodium hydroxide 
aliquot with trichloroacetic acid (TCA), collecting the precipitated material on Whatman G/FC filters, drying 
the filters and counting the radioactivity retained on the filter. Percent inhibition (P.I.) of protein synthesis is 

w determined by the following equation: 

/total CPM* retained on filter in the \ 
P. I. =100-/ presence of added tetracycline compound ) X100 
75 Total CPM* retained on filter for / 

V DMSO (control) / 
*CPM = counts per minute 



20 

In Vivo Antibacterial Evaluation (Table 3) 



The therapeutic effects of tetracyclines are determined against acute lethal infections with various 
25 staphylococcal and E. coli strains. Female mice, strain CD-1 Charles River Laboratories, (20 ± 2 grams) are 
challenged by an intraperitoneal injection of sufficient bacteria (suspended in broth or hog gastric mucin) to 
kill non-treated controls within 24-48 hours. Antibacterial agents, contained in 0.5 ml of 0.2% aqueous agar, 
are administered subcutaneously or orally 30 minutes after infection. When an oral dosing schedule is used, 
animals are deprived of food for 5 hours before and 2 hours after infection. Five mice are treated at each 
30 dose level. The 7 day survival ratios from three separate tests are pooled for calculation of median effective 
dose (ED50). 

Legend for Tables I - III 

35 A = 9-Amino-7-(dimethylamino)-6-demethyl-6-deoxytetracycline hydrochloride 

B = 7-(Dimethylamino)-6-demethyl-6-deoxytetracycline hydrochloride (minocycline hydrochloride) 

C = 9-Amino-7-(diethylamino)-6-demethyl-6-deoxytetracycline sulfate 

D = 7-(Diethylamino)-6-demethyl-6-deoxytetracycline sulfate 
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Table 1 



In Vitro Antibacterial Activity of 6-Demethyl-6-deoxytetracycline Derivatives 

MIC(»g/ml) 



Organism* 






Ca 


P 


j. aureus udivio oao yjetm) 


0.06 


4 


0.5 


16 


S. aureus UBMS 88-4 (tetracycline-sensitive) 


0.015 


0.008 


0.03 


0.03 


S. aureus UBMS 90- 1 (tetM) 


0.25 


4 


2 


8 


S. aureus UBMS 90-2 (tetM) 


0.06 


1 


0.25 


g 


S. aureus UBMS 90-3 (tetracycline-sensitive) 


0.015 


0.015 


0.03 


0.03 


S. aureus UBMS 88-7 (tetK) 


0.12 


0.03 


0.06 


0.12 


5. aureus IVES 2943 (meihicillin-resistant) 


0.5 


1 


0.25 


8 


S. aureus IVES 1983 (mcihiciUin-resisiant) 


0.5 


1 


0.25 


8 


S. aureus CI 2371 (mcthicillin-rcsistam) 


0.5 


4 


NA 


NA 


5. auratf CI3300 (metlucillin-resistam) 


0.25 


8 


NA 


NA 


Coagulasc negative staphylococci CI 664 


0.003 


0.015 


NA 


NA 


Coagulasc negative staphylococci CI 535 


I 


8 


NA 


NA 


S. haemotyticus AVAH 88-3 


0.06 


0.12 


0.12 


NA 


E.faecalis AMV 120 (r«M) 


4 


16 


NA 


NA 


£./a*ai/tfPAM211(/«N) 


4 


16 


NA 


NA 


E.faecalis 12201 (vancomycin-resistant) 


0.5 


4 


NA 


NA 


E.faecalis CI 2735 


0.5 


4 


NA 


NA 



£.co/iUBMS 88-1 (tetB) 


>32 


8 


2 


32 


E. coli UBMS 88-2 (tetracycUne-sensitive) 


0.25 


0.5 


0.5 


2 


£. ca/iUBMS 89-1 (tetM) 


1 


8 


2 


NA 


E. coli UBMS 89-2 (tetracycline-sensitive) 


0.5 


0.5 


0.5 


4 


£. coti UBMS 904 (tetM) 


4 


>32 


32 


>32 


E. coli UBMS 90-5 (tetracycline-sensitive) 


0.25 


0.5 


1 


2 



M . morganii NEMC 87-1 19 


2 


2 


2 


32 


S. marcescens FPOR 87-33 


4 


2 


4 


32 


/>. aeruginosa ATCC 27853 


2 


4 


8 


32 


X. maliophilia FPOR 87-210 


0.12 


0.06 


0.12 


0.25 


£.*>// ATCC25922 


0.25 


0.25 


0.50 


I 


E.faecalis ATCC 29212 


0.06 


0.25 


0.12 


8 


S. oureur ATCC 29213 


0.008 


£0.004 


<0.015 


<0.015 



40 

a In vitro assay is done in the presence of cysteine (0.05%). Antibacterial potency of B and D was not enhanced in 
the presence of cysteine. 

* The ttiM resistance determinant protects ribosomcs from tetracycline, the tetK determinant promotes efflux 
of the drug from the cell. 

45 



50 



55 
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Table 3 





Effects of Compounds A and B on Acute Lethal Infections in Mice 


5 


Organism 


Route of Antibiotic Administration* 


ED50 I 


[mg/kg) + 








A 


B 


10 


£ coli 31 1 (sens) 

£ coli UBMS 90-4 (fefM) 

S. aureus UBMS 90-1 (fefM) 


Subcutaneous 
Subcutaneous 
Subcutaneous 


2.8 
24 
0.30 


3.1 
>256 
1.7 




S. aureus UBMS 90-2 (fefM) 


Oral 
Subcutaneous 


1.6 
0.53 


CO CO 


15 


S. aureus Smith (sens) 


Oral 
Subcutaneous 


0.81 
0.34 


0.53 
0.32 



* Single Dose 

+ Median effective dose protecting 50% of the infected mice 



20 

Testing Results 

As seen from the above testing, the compounds according to the present invention display good activity 
against a spectrum of tetracycline sensitive and resistant Gram-positive and Gram-negative bacteria, 

25 especially strains of E. coli , S. aureus and E. faecalis containing the tetM or tetK resistant determinants. As 
illustrated in Table I, 9-amino-7-(dimethylamino)-6-demethyl-6-deoxytetracycline hydrochloride (A) shows 
good in vitro activity against tetracycline resistant strains carrying the tetM resistance determinant such as 
S. aureus UBMS 88-5, S-aureus UBMS 90-1 and 90-2, E. coli UBMS 89-1 and 90-4; and is equally as 
effective as 7-(dimethylamino)-6-demethyl-6-deoxytetracycline hydrochloride (B) vs. susceptible strains. 7- 

30 (dimethylamino)-6-demethyl-6-deoxytetracycline hydrochloride (B) and 9-amino-7-(dimethylamino)-6-de- 
methyl-6-deoxytetracycline hydrochloride (A) are assayed in vitro for their ability to inhibit protein synthesis, 
taking place on either wild type or tetM protected ribosomes, using a coupled transcription and translation 
system. Similarly, 9-amino-7-(diethylamino)-6-demethyl-6-deoxytetracycline sulfate (C) shows enhancement 
of antibacterial activity versus 7-(diethylamino)-6-demethyl-6-deoxytetracycline sulfate (D). 

35 Both compounds (A & B) are found to effectively inhibit protein synthesis on wild type ribosomes, 
having equivalent levels of activity (Table II). 7-(dimethylamino)-6-demethyl-6-deoxytetracycline hydrochlo- 
ride (B) is unable to inhibit protein synthesis occurring on tetM protected ribosomes. In contrast, 9-amino-7- 
(dimethylamino)-6-demethyl-6-deoxytetracycline hydrochloride (A) is effective in inhibiting protein synthesis 
occurring on tetM protected ribosomes, although higher drug levels are required to achieve similar levels of 

40 inhibition relative to wild type ribosomes. 

The enhanced activity of 9-amino-7-(dimethylamino)-6-demethyl-6-deoxytetracycline sulfate (A) against 
tetracycline susceptible and resistant organisms ( tetM ) is demonstrated in Table 3 for animals infected with 
representative bacteria. Lowered ED 5 o's are obtained with 9-amino-7-(dimethylamino)-6-demethyl-6-deox- 
ytetracycline sulfate (A) than with 7-(dimethylamino)-6-demethyl-6-deoxytetracycline hydrochloride (B) in 

45 mice with of S. aureus and E. coli which carry the tetM resistance determinant. Similar ED 50 's are obtained 
with 9-amino-7-(dimethylamino)-6-demethyl-6-deoxytetracycline sulfate (A) and 7-(dimethylamino)-6-de- 
methyl-6-deoxy tetracycline hydrochloride (B) against infections with minocycline susceptible organisms. 

As can be seen from Tables 1 and 3, the new 9-amino-7-(substituted amino)-6-demethyl-6-deox- 
ytetracyclines may be used to prevent or control important veterinary diseases such as mastitis, diarrhea, 

50 urinary tract infections, skin infections, ear infections, wound infections and the like. 

The improved efficacy of the new 9-amino-7-(substituted amino)-6-demethyl-6-deoxytetracyclines is 
evidenced by the in vitro activity against isogenic strains into which the resistant determinants, such as 
tetM , were cloned (Table 1); the inhibition of protein synthesis by tetM resistant ribosomes (Table 2); and 
the in vivo activity against experimental infections caused by strains resistant to the tetracyclines, due to the 

55 presence of resistant determinants, tetM (Table 3). 

When the compounds are employed as antibacterials, they can be combined with one or more 
pharmaceutical^ acceptable carriers, for example, solvents, diluents and the like, and may be administered 
orally in such forms as tablets, capsules, dispersible powders, granules, or suspensions containing, for 
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example, from about 0.05 to 5% of suspending agent, syrups containing, for example, from about 10 to 
50% of sugar, and elixirs containing, for example, from about 20 to 50% ethanol, and the like, or 
parenterally in the form of sterile injectable solutions or suspensions containing from about 0.05 to 5% 
suspending agent in an isotonic medium. Such pharmaceutical preparations may contain, for example, from 
5 about 25 to about 90% of the active ingredient in combination with the carrier, more usually between about 
5% and 60% by weight. 

An effective amount of compound from 2.0 mg/kg of body weight to 100.0 mg/kg of body weight should 
be administered one to four times per day via any typical route of administration including but not limited to 
oral, parenteral (including subcutaneous, intravenous, intramuscular, intrasternal injection or infusion tech- 

70 niques), topical or rectal, in dosage unit formulations containing conventional non-toxic pharmaceutical^ 
acceptable carriers, adjuvants and vehicles. It will be understood, however, that the specific dose level and 
frequency of dosage for any particular patient may be varied and will depend upon a variety of factors 
including the activity of the specific compound employed, the metabolic stability and length of action of that 
compound, the age, body weight, general health, sex, diet, mode and time of administration, rate of 

75 excretion, drug combination, the severity of the particular condition, and the host undergoing therapy. 

These active compounds may be administered orally as well as by intravenous, intramuscular, or 
subcutaneous routes. Solid carriers include starch, lactose, dicalcium phosphate, microcrystalline cellulose, 
sucrose and kaolin, while liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and 
edible oils such as corn, peanut and sesame oils, as are appropriate to the nature of the active ingredient 

20 and the particular form of administration desired. Adjuvants customarily employed in the preparation of 
pharmaceutical compositions may be advantageously included, such as flavoring agents, coloring agents, 
preserving agents, and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA. 

The preferred pharmaceutical compositions from the standpoint of ease of preparation and administra- 
tion are solid compositions, particularly tablets and hard-filled or liquid-filled capsules. Oral administration of 

25 the compounds is preferred. 

These active compounds may also be administered parenterally or intraperitoneal^. Solutions or 
suspensions of these active compounds as a free base or pharmacologically acceptable salt can be 
prepared in water suitably mixed with a surfactant such as hydroxypropylcellulose. Dispersions can also be 
prepared in glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of 

30 storage and use, these preparations contain a preservative to prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions 
and sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all 
cases, the form must be sterile and must be fluid to the extent that easy syringability exists. It must be 
stable under the conditions of manufacture and storage and must be preserved against the contaminating 

35 action of microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion medium 
containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol and liquid polyethylene 
glycol), suitable mixtures thereof, and vegetable oil. 

The invention will be more fully described in conjunction with the following specific examples which are 
not to be construed as limiting the scope of the invention. 

40 

Example 1 

[4S-(4a,12aa)H,7-Bis(dimethylamino)-1,4,4a,5,5a,6, 11,12a-octahydro-3,10,12,12a-tetrahydroxy'9-nitro-1,1 1- 
dioxo-2-naphthacenecarboxamide sulfate (1:1) 

45 

To a stirred ice bath cooled solution of 0.444 g of [4S-(4a,12aa)]-4,7-bis(dimethylamino)- 
1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide hydrochlo- 
ride, prepared by the procedure described in U.S Patent 3,226,436, dissolved in 15 ml of sulfuric acid is 
added 0.101 g of sodium nitrate. The mixture is stirred in the cold for 45 minutes followed by the dropwise 
50 addition to 500 ml of diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to 
give 0.6 g of the desired product as a solid. MS(FAB): m/z 503(M + H) and 601 (M + H2SO4 + H). 



55 
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Example 2 

[4S-(4aJ2aa)]-7-(DiethylaminoH-(dimethylamino)-1,4,4a,5,5a,6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy- 
9-nitro-1,11-dioxo-2-naphthacenecarboxamide sulfate (1:2) 

5 

To a stirred ice cooled solution of 0.660 g of [4S-(4aJ2aa)]-7-(diethylamino)-4-(dimethylamino)- 
1 ,4,43,5,53,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide hydrochlo- 
ride, prepared by the procedure described in U.S. Patent 3,226,436, dissolved in 15 ml of sulfuric acid is 
added 0.151 g of sodium nitrate. The mixture is stirred in the cold followed by dropwise addition to 500 ml 
io of diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to give 0.8 g of the 
desired product as a solid. MS(FAB): m/z 531 (M + H) and 629(M + H 2 SO* + H). 

Example 3 

75 [4S-(4q,12aa)]-9-Amino-4 > 7-bis(dimethylamino)-1 ,4,43,5,53,6,1 1,12a-octahydro-3,10,1 2,12a-tetrahydroxy- 
1,11-dioxo-2-naphthacenecarbox3mide sulfate (1:1) 

A mixture of 2.0 g of product from Example 1 in 20 ml of 2-methoxyethanol is stirred for 10 minutes 
and filtered. The filtrate is shaken, in a pressure bottle, with 1.0 g of 10% palladium-on-carbon and 5 ml of 
20 2N sulfuric acid, under 30 lbs. of hydrogen pressure, for 1 hour. The reaction mixture is filtered snd the 
filtrate concentrated in vacuo to half volume. The solution is poured into 100 ml of diethyl ether, the solid 
collected, washed with diethyl ether and dried to give 1.6 g of the desired product as a solid. MS(FAB): m/z 
473(M + H). 

25 Example 4 

[4S-(4a l 12aa)}-9-Amino-4,7-bis(dimethylamino)-1 ,4,43,5,58,6,1 1,12a-octahydro-3,10,1 2,1 2a-tetrahydroxy- 
1,11-dioxo-2-naphth3cenecarboxamide hydrochloride (1:1) 

30 A mixture of 20.0 g of product from Example 1 in 250 ml of 2-methoxyethanol is stirred for 10 minutes 
and filtered. The filtrate is shaken, in a pressure bottle, with 10.0 g of 10% palladium-on-carbon and 100 ml 
of 1N ethanolic hydrogen chloride, under 30 lbs. of hydrogen pressure, for 1 hour. The reaction mixture is 
filtered and the filtrate concentrated in vacuo to half volume. The solution is poured into 1 L of diethyl ether, 
the solid collected, washed with diethyl ether and dried to give 16.0 g of the desired product as an oil. The 

35 oil is suspended in 20 ml of distilled water, made acidic with 2.8 ml of 32% hydrochloric acid and 
decolorized with charcosl. The mixture is filtered through diatomsceous earth and made basic (pH 4.0) with 
concentrated ammonium hydroxide. The solid is collected at 4°C, washed with pH 4 water and dried in 
vacuo to give 14.2 g of the desired product as a solid. 
'H NMR (CD3SOCD3): 8 4.19(s,1H,4-H) and 7.29(s,1H,8-H). 

40 MS(FAB): m/z 473(M + H). 





Analysis for C23H28 N4O7 HCI 6.7% H 2 0 




Calc'd: 


C.50.64; 


H.6.10; 


N, 10.27; 


Cl,6.50 


45 


Found: 


C.50.72; 


H,6.07; 


N.10.27; 


Cl.6.62. 



Example 5 

[4S-(4a,12aa)]-9-Amino-4,7-bis(dimethyl3mino)-1,4,43,5,5a,6,11,12a-oct3hydro-3,10,12 l 12a-tetran 
1,11-dioxo-2-naphthacenecarboxamide p-toluenesulfonate (1:1) 

The title compound is prepared by the procedure of Example 4, using 20 g of product from Example 1 , 
to give 16.0 g of the desired product as the free base. The free base is suspended in 20 ml of distilled 
water, made acidic with p-toluenesulfonic acid monohydrate and decolorized with charcosl. The mixture is 
filtered through diatomsceous earth and made basic (pH 4.0) with concentrated ammonium hydroxide. The 
solid is collected at 4°C, washed with pH 4 water and dried in vacuo to give 16.0 g of the desired product. 
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Example 6 

[4S-(4a J2aa)h9-Amino-7-(diethylaminoH-(dimethylamino)"1 ,4,4a,5 t 5a,6,1 1 ,12a-octahydro-3,10,12 12a- 
tetrahydroxy-1,11-dioxo-2>naphthacenecarboxamide sulfate (1:2) 

The title compound Is prepared by the procedure of Example 3, using 2.1 g of product from Example 2, 
to give 1.5 g of the desired product as a solid. 1 H NMR (CD3SOCD3): 5 4.25(s,1H,4-H) and 7.27(s,1H,8-H). 
MS(FAB): m/z 501 (M + H) and 599(M + H 2 SCU + H). 

Example 7 

[4$-(4a t 12aa)]-4-(Dimethylamino)-7-(ethylmethylamino)-1 l 4,4a,5 t 5a,6,11,12a-octahydro-3,10,12 t 12a- 
tetrahydroxy-1,1 1-dioxo-2-naphthacenecarboxamide hydrochloride (1 :1) 

A solution of 0.460 g of [4S-(4a,12aa)]-4-(dimethylamino)-7-(ethylamino)-1,4,4a,5,5a,6,11 l 12a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrochloride, prepared by the procedure 
described in US-A-3,226,436, 0.5 ml of 97% formic acid and 0.75 ml of 40% aqueous formaldehyde is 
heated at reflux temperature for 2 hours. The reaction mixture is cooled, concentrated in vacuo to half 
volume and poured into diethyl ether. The resulting solid is collected, washed with diethyl ether and dried to 
give 0.3 g of the desired product as a solid. 

Example 8 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-(ethylmethylamino)-1,4,4a,5,5a,6,11,12a-octahyd 
tetrahydro-9-nitro-1,11-dioxO"2-naphthacenecarboxamide sulfate (1 :1) 

The title compound is prepared by the procedure of Example 1 , using 0.46 g of product from Example 
7 to give 0.5 g of the desired product as a solid. 

Example 9 

[4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-(ethylmethylamino)-1 ,4,43,58,6,1 1,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide sulfate (1:1) 

The title compound is prepared by the procedure of Example 3, using 1 .0 g of product from Example 8, 
to give 0.8 g of the desired product as a solid. 

Example 10 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-[(1-methylethyl)amino]'1, 4,4a,5,5a,6 t 1 1,12a-octahydro-3,10,12,12a- 
tetrahydroxy-9-nitro-1,1 1-dioxo-2-naphthacenecarboxamide sulfate (1 :1) 

The title compound is prepared by the procedure of Example 1, using 0.48 g of [4S-(4a,12aa)]-4- 
(dimethylamino)-7-[(1 -methylethyl)amino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,11- 
dioxo-2-naphthacenecarboxamide hydrochloride, prepared by the procedure described in U.S. Patent 
3,226,436, to give 0.5 g of the desired product as a solid. 

Example 1 1 

[4S-(4a,1 2aa)]-9-Amino-4-(dimethylamino)-7-[(1 -methylethyl)amino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro- 
3,10,12,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate (1:1) 

The title compound is prepared by the procedure of Example 3, using 2.1 g of product from Example 
10, to give 1.5 g of the desired product as a solid. 
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Example 12 

[4S>(4a,12aa)]-4-(Dimethylamino)-7-(ethylamino)-1 > 4,4a,5,5a,6 < 11 ,12a-octahydro-3,10 > 12 l 12a-tetrahydroxy-9> 
nitro-1,ll-dioxo-2-naphthacenecarboxamide sulfate (1:1) 

The title compound is prepared by the procedure of Example 1, using 0.96 g of [4S-(4a,12aa)]-4- 
(dimethylamino)-7-(ethylamino)-1 ,4,43,5,53,6,1 1 ,123-oct3hydro-3,10,12,123-tetr3hydroxy-1 ,1 1-dioxo-2- 
naphthacenecarboxamide prepared by the procedure described in US-A-3,226,436, to give 0.9 g of the 
desired product as a solid. 

Example 13 

[4S-(4q,12aa)]-9-Amino-4-(dimethylamino)-7-(ethylamino)-1 ,4,43,5,53,6,1 1,1 2a-oct3hydro-3,1 0,1 2,1 23- 
tetrahydroxy-1 t 11-dioxo-2-naphthacenecarboxamide sulfate (1:1) 

The title compound is prepared by the procedure of Example 3, using 1 .0 g of product from Example 
12, to give 0.7 g of the desired product as a solid. 

Examples 14-35 

Substantially following the methods described in detail hereinabove in Examples 3 and 9, the 
compounds of this invention listed below in Examples 14-35 are prepared. 

Example 14 

[4S-(4a,12aa )]-9-Amino-4-(dimethylamino)-7-(methylpropylamino)-1,4,4a,5,5a,6,11 P 12a-octahydro-3,10,12, 
12a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 

Example 15 

[4S-(4a,12aa )]-9-Amino-4-(dimethylamino)-7-(butylmethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3 t 10,12, 
12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 

Example 16 

[4S-(4a,1 2aa )]-9-Amino-4-(dimethylamino)-7-[1 -methylpropylamino)methylamino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-oc- 
tahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 

Example 17 

[4S-(4a,1 2aa)]-9-Amino-4-(dimethylamino)-7-[(2-methylpropyl)methylamino]-1 ,4,43,5,53,6,1 1 ,1 2a-oct3hydro- 
3,10,12,1 2a-tetrahydroxy-1,11-dioxo-2-naphthacenec3rboxamide sulfste. 

Example 18 

[4S-(4a,12aa) )]-9-Amino-4-(dimethylamino)-7-(ethylpropylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfste. 

Example 19 

[4S-(4a, 12aa))]-9-Amino-4-(dimethylamino)-7-[(1-methylethyl)ethylamino)-1, 4,48,5,53,6,1 1,1 2a-octahydro- 
3,10,12,123-tetr3hydroxy-1,11-dioxo-2-n3phthacenecarbox3mide suifste. 

Exsmple 20 

[4S-(4a,123a) )]-9-Amino-4-(dimethyl3mino)-7-(butylethyl3mino)-1 ,4,43,5,5a,6,1 1 ,12a-oct3hydro-3,10,12,123- 
tetrahydroxy-1 ,1 1-dioxo-2-naphthacenec3rbox3mide sulfate. 
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Example 21 

[4S-(4aJ2aa))]-9-Amino-4-(dimethylamino)-7-[(1-methylpropyl)ethylamino 
3 f 10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide sulfate. 

Example 22 

[4S-(4a,1 2aa))]-9-Amino-4-(dimethylamino)-7-[(2-methylpropyl)ethylamino]-1 ,4,48,5,53,6,1 1 ,1 2a-octahydro- 
3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 

Example 23 

[4S-(4aJ2aa)]-9-Amino-4-(dimeth^^ 

tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 
Example 24 

[4S-(4a,1 2aa)]-9-Amino-4-(dimethylamino)-7-[(1 -methyethyl)propylamino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro- 
3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 

Example 25 

[4S-(4a,1 2aa) ]-9-Amino-4-(dimethylamino)-7-(butylpropylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a- 
tetrahydroxy-1 ,1 l-dioxo-2-naphthacenecarboxamide sulfate. 

Example 26 

[4S-(4aJ2aa)]-9-Amino-4-(dimetM 

3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide sulfate. 
Example 27 

[4S-(4a,12aa)]-9-Amino-4-(dimethylamino^^ 

3,10,1 2,1 2a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide sulfate. 
Example 28 

[4S-(4a,1 2aa)]-9-Amino-4-(dimethylamino)-7-[(1 -methylethyl)butylamino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro- 
3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 

Example 29 

[4S-(4a,12aa)]-9-Amino-4-(dime 

octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 
Example 30 

[4S-(4a,12aa)]-9-Amino-4-(dimett 

octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 
Example 31 

[4S-(4a,12aa)]-9*Amino-4-(dimethylamino)-7-(dibutylamino)-1 ,4,43,5,53,6,1 1 ,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1 ,1 1 -dioxo-2-n3phth3cenecarboxsmide sulfate. 
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Example 32 

[4S-(4a,12aa)>9-Amino-4-(dimethylamino)-7-[(1-methylpropyl)butylam 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide sulfate. 

Example 33 

[4S-(4<* ,1 2aa)]-9-Amino-4-(dimethylamino)-7-[(2-methylpropyl)butylamino]-1 ,4,43,5,53,6 ,1 1 ,123-octshydro- 
3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2*naphthacenecarboxamide sulfate. 

Example 34 

[4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-[(1-methylpropyl)amino]-1 ,4,43,5,53,6,11 ,12a-octahydro- 
3,1 0,1 2,1 23-tetr3hydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 

Example 35 

[4S-(4a,1 23a)]-9-Amino-4-(dimethylamino)-7-[(1 -methylpropyl)(2-methylpropyl)amino]-1 ,4,43,5,5a,6,1 1 ,1 2a- 
octahydro -3,10,12,12s-tetrshydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 

Examples 36-39 

Substantially following the methods described in detail hereinabove in Examples 3 and 11, the compounds 
of this invention listed below in Examples 36-39 are prepared. 

Example 36 

[4S-(4a,123a)]-9-Amino-4-(dimethylamino)-7-(propyl3mino)-1 ,4,43,5,53,6,1 1 ,12a-octahydro-3,1 0,12,1 2s- 
tetrahydroxy-1 ,1 1-dioxo-2-n3phth3cenecsrbox3mide sulfste. 

Exsmple 37 

[4S-(4«, 12aa)]-9-Amino-4-(dimethylamino)-7-(butylamino)-1, 4,43,5,53,6,1 1,12a-oct3hydro-3,10,12,123- 
tetrshydroxy-l ,1 1 -dioxo-2-n3phth3cenec3rbox3mide sulfste. 

Exsmple 38 

[4S«(4a,12aa)]-9-Amino-4-(dimethyl3mino)-7-[(2-methylpropyI)3mino]-1, 4,43,5,53,6,1 1 ,12a-oct3hydro-3,10,12, 
123-tetrahydroxy-1 ,1 1-dioxo-2-n3phth3cenec3rbox3mide sulfste. 

Exsmple 39 

[4S-(4a,1 23a) ]-9-Amino-4-(dimethyl3mino)-7-[(1 ,1 -dimethylethyl)smino]-1 ,4,43,5,53,6,1 1 ,1 23-oct3hydro-3, 
10,12,123-tetrshydroxy-l ,1 1-dioxo-2-naphthacenec3rbox3mide sulfate. 

Exsmples 40-65 

Substsntislly following the methods described in detait hereinsbove in Exsmples 1 3nd 2, the 
compounds of this invention listed below in Exsmples 40-65 3re prepsred. 

Exsmple 40 

[4S-(4a,1 23a)]-4-(Dimethyl3mino)-7-(methylpropyl3mino)-1 ,4,43,5,53,6,1 1 ,1 2s-oct3hydro-3,10,12,123- 
tetr3hydroxy-9-nitro-1 ,1 1-dioxo-2-n3phthscenec3rbox3mide sulfste. 
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Example 41 

[4S-(4a ,12aa)]-4-(Dimethy!amino)-7-(butyImethylamino)-1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a- 
tetrahydroxy-9-nitro-l ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 

Example 42 

[4S-(4« ,1 2aa)]-4-(Dimethylamino)-7-[(1-methylpropy!amino)methylamino]-1 ,4,43,5,53,6,1 1 ,123-octahydro- 
3,1 0,1 2,1 23-tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 

Example 43 

[4S-(4a,1 2aa)]-4-(Dimethylamjno)-7-[(2-methylpropyl)methylamino]-1 ,4,43,5,53,6,1 1 ,1 2a-octahydro- 
3,10,12,12a-tetrahydroxy-9-nitro-l ,1 1-dioxo-2-naphthacenec3rboxsmide sulfate. 

Example 44 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-(ethylpropyl3mino)-1 ,4,43,5,53,6,1 1,12a-octahydro-3,10,12,12a- 
tetrahydroxy-9-nitro-1 ,1 1-dioxo-2-naphth3cenec3rbox3mide sulfste. 

Exsmple 45 

[4S-(4a,12aa)]-4-(Dimethylam^ 

tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphth3cenec3rboxamide sulfate. 
Example 46 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-(butylethyl3mino)-1 ,4,4a,5,53,6,1 1 ,123-oct3hydro-3,10,12,123- 
tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 

Example 47 

[4S-(4a,12aa)]-4-(Dimethyl3mino)^ 

3,1 0,1 2,1 23-tetr3hydroxy-9-nitro-1 ,1 1 -dioxo-2-naphthacenec3rbox3mide sulfate. 
Example 48 

[4S-(4a,123a)]-4-(Dimethylamino)-7^^ 

3,10,12,123-tetr3hydroxy-9-nitro-1,11-dioxo-2-naphthacenecarboxamide sulfate. 
Example 49 

[4S-(4a,12aa)]-4-(Dimethylamm 

tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphth3cenecarboxamide sulfste. 
Exsmple 50 

[4S-(4a,123a)]-4-(Dimethylamino)-7-[(1-me%^ 

3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphthacenecarbox3mide sulfate 
Example 51 

[4S-(4a,12aa)]-4-(Dimethyl3mlno)-7-(butylpropyl3mino)-1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a- 
tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphth3cenec3rbox3mide sulfste. 
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Example 52 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-[(1-m 

3,10,12,12a-tetrahydroxy-9-nitro-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 
Example 53 

[4S-(4a,1 2aa)]-4-(Dimethylamino)-7-[(2-methylpropyl)propylamino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro- 
3,10,12,12a-tetrahydroxy-9-nitro-1 ,11-dioxo-2-naphthacenecarboxamide sulfate. 

Example 54 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-[(1-methylethyl)butylamino]-1 ,4,4a,5,5a t 6,11,12a-octahydro-3,10,12,12a- 
tetrahydroxy-9-nitro-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 

Example 55 

[4S-(4a,1 2aa)]-4-(Dimethylamino)-7-[(1 -methylethyl)(1 -methylpropyl)amino]-1 ,4,43,5,53,6,1 1 ,1 2a-octahydro- 
3,10,12,12a-tetrahydroxy-9-nitro-1 ,1 1 <Jioxo-2-naphthacenecarboxamide sulfate. 

Example 56 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-[(1-methylethyl)(2-methylpropyl)amino]-1,4,4a,5,5a,6J 
3,10,12,12a-tetrahydroxy-9-nitro-1,11-dioxo-2-naphthacenecarboxamide sulfate. 

Example 57 

[4S-(4a,12aa)M-(Dimethylami^ 

9-nitro-1 ,1 1 -dioxo-2-naphthacenecsrbox3mide sulfate. 

Example 58 

[4S-(4a,12aa)]-4-(Dimethylami 

3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 
Example 59 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-^ 

3,10,12,1 2a-tetrahydroxy-9-nitro-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 
Example 60 

[4S-(4a,12aa)H-(Dimethylamino)-7-[(1-methylpropyl)amino]-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,10,12,12a- 
tetrahydroxy-9-nitro-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 

Example 61 

[4S-(4a,12aa)]-4-(Dimethylamino^ 

3,10,1 2,1 2a-tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphth3cenec3rbox3mide sulfste. 
Example 62 

[4S^4a,1 2a«)]-4-(Dimethylamino^ 

9-nitro-1,1 1-dioxo-2-naphthacenecarboxamide sulfate. 
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Example 63 

[4S-(4a ,12aa)]-4-(Dimethylamino)-7-(butylamino)-l ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-9- 
nitro-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate. 

5 

Example 64 

[4S-(4a,12aa)]-4-(Dimethylamino)-7-[(2-methylpropyl)amino]-1 ,4,43,5,53,6,1 1,12a-octahydro-3, 10,1 2, 12a- 
tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate. 

70 

Example 65 

[4S-(4a,123a)]-4-(Dimethyl3mino)-7-[(1,1-dimethylethyl)amino]-1 ,4,43,5,53,6,1 1,1 2a-octahydro-3,1 0,1 2, 123- 
tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfste. 

75 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, NL, PT, SE 

1. A compound of the formuls (I) or (II): 




OH 0 OH 0 0 



wherein: 

when Ri = hydrogen, 

45 R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1- 
dimethylethyl; 

3nd when Ri = methyl or ethyl, 

R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = n-propyl, 
50 R2 = n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = 1-methylethyl, 
R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = n-butyl, 

R2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 
55 and when Ri = 1-methylpropyl, 
R 2 = 2-methylpropyl; 

R3 is selected from hydrogen, straight or branched (Ci-C3)alkyl group; (C6-Cio)3ryl group; (C7-C9)- 
aralkyl group; 3 heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci - 
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C3)alkyf substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 ) n COOR5 when n = 1-4 and 
Rs is selected from hydrogen; straight or branched (Ci-C 3 )alkyl group; or (Cs-Cio)aryl group; 
R* is selected from hydrogen; straight or branched (Ci-C 3 )alkyt group; (Cs-Cio)aryl group; (C7-C9)- 
aralkyl group; a heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci- 
C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 ) n COOR6 when n = 1-4 and 
Rs is selected from hydrogen; straight or branched (Ci-C 3 )alkyl; or (Cs-Cio)aryl; or R 3 and FU taken 
together are -(CH 2 )2W(CH 2 )2-, wherein W is selected from (CH 2 ) n and n=0-1, -NH, -N(Ci-C 3 )alkyl, -N- 
(Ci-C*)alkoxy, oxygen, sulfur or substituted congeners selected from 

(L or D) proline, ethyl (L or D) prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts and metal complexes. 

2. The compound according to Claim 1, wherein: 
when R1 = hydrogen, 

R 2 = ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1-dimethyiethyl; and 
when R1 = methyl, 

R 2 = methyl, ethyl, n-propyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when R1 = ethyl, 

R2 = ethyl, n-propyl, n-butyl, or 2-methylpropyl; 

and when Ri = n-propyl, 

R2 = n-propyl, n-butyl or 2-methylpropyl; 

and when R1 = n-butyl, 

R 2 = n-butyl or 2-methylpropyl; 

R3 is selected from straight or branched (Ci-C 3 )alkyl group; (Cs-Cio)aryl group; (C7-C9)aralkyl group; a 
heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci-C 3 )alkyl 
substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or (CH 2 ) n COORs when n = 1-4 and R5 is 
selected from hydrogen; straight or branched (Ci-C 3 )alkyl group; or (Cs-Cio)aryl group; 
R* is selected from straight or branched (Ci-C 3 )alkyl group; (Cs-do)aryl group; (C7-C 3 )aralkyl group; a 
heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci -C 3 )alkyl 
substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 ) n COOR6 when n = 1-4 and Rs is 
selected from hydrogen; straight or branched (Ci-C 3 )alkyl; or (C&-Cio)aryl; or R 3 and FU taken together 
are -(CH 2 ) 2 W(CH 2 ) 2 -, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci -C 3 )alkyl, -N(Ci-C 4 )- 
alkoxy, oxygen, sulfur or substituted congeners selected from (L or D) proline or ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and 
inorganic salts and metal complexes. 

3. The compound according to Claim 1, wherein: 
when R1 = hydrogen, 

R2 = ethyl, n-propyl or 1-methylethyl; 

and when R1 = methyl; 

R 2 = methyl, ethyl or n-propyl; 

and when R1 = ethyl; 

R 2 = ethyl; 

R 3 is selected from a straight or branched (Ci-C 3 )alkyl group; (C 6 -Cio)aryl group; (C7-C 9 )aralkyl group; 
or -(CH 2 ) n COORs when n = 1-4 and R5 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl 
group; or (C6-Cio)aryl group; 

R* is selected from straight or branched (Ci-C 3 )alkyl group; (Cs-Cio)ary! group; (C7-C9)aralkyl group; 
or -(CH 2 ) n COORs when n = 1-4 

Rs is selected from hydrogen; straight or branched (Ci-C 3 )alkyl; or (Cs-Cio)aryl; or R 3 and FU taken 
together are -(CtfefeWfChbfe-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, -N- 
(Ci-C*)alkoxy, oxygen, sulfur or substituted congeners selected from (L or D) proline or ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and 
inorganic salts and metal complexes. 
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A compound of the formula (I) or (II): 




OH 0 OH 0 0 




. (ID 



OH 0 OH 0 0 



wherein: 

when Ri = hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1- 
dimethylethyl; 

and when Ri = methyl or ethyl, 

R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = n-propyl, 

R2 = n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when Ri = 1-methylethyl, 

R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when Ri = n-butyl, 

R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = 1-methylpropyl, 
R2 = 2-methylpropyl; 

R3 is selected from hydrogen, straight or branched (Ci-C3)alkyl group; (Cs-Cio)aryl group; (C7-C9)- 
aralkyl group; a heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3. or 4-pyridyl, di(Ci- 
Ca)alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 ) n COOR5 when n = 1-4 and 
R5 is selected from hydrogen; straight or branched (Ci-C3)alkyl group; or (CB-Cio)aryl group; 
FU is selected from hydrogen; straight or branched (Ci-Cs)alkyl group; (C6-Cio)aryl group; (C7-C9)- 
aralkyl group; a heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci- 
Ca)alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 ) n COOR& when n = 1-4 and 
Re is selected from hydrogen; straight or branched (Ci-C 3 )alkyl; or (C6-Cio)aryl; or R 3 and R* taken to- 
gether are -(CH 2 >2W(CH 2 )2-, wherein W is selected from (CH 2 )„ and n = 0-1, -NH, -N(Ci -C 3 )alkyl, -N- 
(Ci-C^)alkoxy, oxygen, sulfur or substituted congeners selected from 

(L or D) proline, ethyl (L or D) prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts and metal complexes. 

The compound according to Claim 4, wherein 
when Ri = hydrogen, 

R 2 = ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1 ,1-dimethylethyl; 
and when Ri = methyl, 

R 2 = methyl, ethyl, n-propyl, n-butyl, 1-methylpropyl, or 2-methylpropyl; 
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and when Ri = ethyl, 

R 2 = ethyl, n-propyl, n-butyl, or 2-methylpropyl; 

and when Ri = n-propyl, 

R2 = n-propyl, n-butyl, or 2-methylpropyl; 

and when Ri = n-butyl, 

R 2 = n-butyl or 2-methylpropyl; 

R 3 is selected from straight or branched (Ci-C 3 )alkyl group; (C e -Ci 0 )aryl group; (C 7 -C 9 )aralkyl group; a 
heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci -C3)alkyl 
substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or (CH 2 )nCOOR 5 when n = 1-4 and R5 is 
selected from hydrogen; straight or branched (Ci-C3)alkyl group; or (Cs-Cio)aryl group; 
R* is selected from straight or branched (Ci-C 3 )alkyl group; (C 6 -Ci 0 )aryl group; (C 7 -C 9 )aralkyl group; a 
heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci -C3 )alkyl 
substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 ) n COOR6 when n = 1-4 and R& is 
selected from hydrogen; straight or branched (Ci-C 3 )alkyl; or (C6-Cio)aryl; or R 3 and R4 taken together 
are -(CH 2 )2W(CH 2 ) 2 -, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, -N(Ci-C4>- 
alkoxy, oxygen, sulfur or substituted congeners selected from (L or D) proline or ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and 
inorganic salts and metal complexes. 

(Ci-C 3 )alkyl; (C6-Cio)aryl; or R 3 and R* taken together are -(CH 2 ) 2 W(CH 2 ) 2 -, wherein W is selected 
from (CH 2 ) n and n = 0-1, -NH, -N(Ci -C 3 )alkyl, -N(Ci -C^alkoxy, oxygen, sulfur or substituted congeners 
selected from (L or D) proline, ethyl (L or D) prolinate, morpholine, pyrrolidine or piperidine; and the 
pharmacologically acceptable organic and inorganic salts and metal complexes. 

The compound according to Claim 4, wherein: 

when Ri = hydrogen, 

R 2 = ethyl, n-propyl or 1-methylethyl; 

and when Ri = methyl, 

R 2 = methyl, ethyl or n-propyl; 

and when Ri = ethyl, 

R 2 = ethyl; 

R 3 is selected from a straight or branched (Ci-C 3 )alkyl group; (C6-Cio)aryl group; (C7-C 3 )aralkyl group; 
or -(CH 2 ) n COOR5 when n = 1-4 and R5 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl 
group; or (Ce-Cio)aryl group; 

R* is selected from straight or branched (Ci-C 3 )alkyl group; (Cs-Cio)aryl group; (C7-Ce)aralkyl group; 
or -(CH 2 ) n COORe when n = 1-4 and 

R6 is selected from hydrogen; straight or branched (Ci-C 3 )alkyl; or (C6-Cio)aryl; or R 3 and R4 taken 
together are -(CH 2 ) 2 W(CH 2 )2-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, -N- 
(Ci-C4)alkoxy, oxygen, sulfur or substituted congeners selected from (L or D) proline or ethyl (L or D) 
prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and 
inorganic salts and metal complexes. 

The compound according to Claim 1, [4S-(4a,12aa)]-9-Amino-4,7-bis(dimethylamino)- 
1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate 
(1 :1 ); [4S-(4a,1 2aa)]-9-Amino-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a- 

tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide hydrochloride (1 :1); [4S-(4a,12aa)]-9-Amino-4,7-bis- 
(dimethylamino)-l ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2- 
naphthacenecarboxamide p-toluenesulfonate (1:1); [4S-(4a,12aa)]-9-Amino-7-(diethylamino)-4- 
(dimethylamino)-l ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12 12a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecar- 
boxamide sulfate (1:2); [4S-(4cr,12aa)]-9-Amino-4-(dimethylamino)-7-(ethyl-methylamino)- 
1 ,4,4a,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate 
(1 :1); [4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-[(1 -methylethyl)amino]-1 ,4,4a,5,5a,6,1 1 ,12a-oc- 

tahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate (1 :1); [4S-(4a,12aa)]-9- 
Amino-4-(dimethylamino)-7-(ethyl-amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy 
dioxo-2-naphthacenecarboxamide sulfate (1:1); [4S-(4a,1 2aa)]-9-Amino-4,7-bis(dimethylamino)- 
1 ,4,4a,5,5a,6,1 1 , 1 2a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide; [4S- 
(4a,12aa)]-9-Amino-7-(diethylamino)-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10J 12a- 
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide; [4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-(ethyl- 
methylamino)-1 ,4,4a,5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2- 
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naphthacenecarboxamide; [4S-(4aJ2aa)]-9-Amino-4-(dimethylamino)-7-[(1-methylethyl)amino]- 
1 ,4,43,5,58,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide; [4S- 
(4a,1 2aa)]-9>Amino-4-(dimethylamino)-7-(ethyl-amino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a- 
tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide. 

8. The compound according to Claim 4, [4S-(4a,12aa)]-4,7-Bis(dimethylamino)-1,4,4a,5,5a,6, 11,12a-oc- 
tahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate (1 :1 ); [4S- 
(4a, 12aa)]-7-(Diethylamino)-4-(dimethylamino)-1 ,4,43,5,53,6,1 1,12a-octahydro-3,1 0,12,12a-tetrahydroxy- 
9-nitro-1 ,1 1-dioxo-2-n3phth3cenecarboxamide sulf3te (1 :2); [4S-(4a,12aa)H-(Dimethylamino)-7-(ethyl- 
methylsmino)-1,4,43,5,53,6,11,12s-octshydro-3J^ 

nsphthacenecarboxsmide sulfste (1:1);[4S-(4a,123a)]-4-(Dimethylamino)-7-[(1-methylethyl)-amino]- 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetr3hydroxy-9-nitro-1 ,1 1 -dioxo-2-n3phth3cenec3rbox3mide 
sulfste (1:1); [4S-(4a,12aa)]-4-(Dimethylamino)-7-(ethyl3mino)-1,4,4a,5,5a,6,1 1 ,12a-octahydro- 
3,1 0,1 2,1 2s-tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-n3phth3cenec3rboxsmide sulfste (1:1); [4S-(4a,1 2aa)]-4,7- 
Bis(dimethylamino)-1 ,4,43,5,53,6,1 1 f 123-oct3hydro-3,10,12,123-tetr3hydroxy-9-nitro-1 ,1 1-dioxo-2- 
nsphthscenecarboxamide; [4S-(4a,12aa)]-7-(Diethyl3mino)-4-(dimethyIamino)-1 ,4,43,5,53,6, 11,1 2a-oc- 
t3hydro-3,10,12,123-tetr3hydroxy-9-nitro-1,11-dioxo-2-n3phth3cenec3rboxamide; [4S-(4a,123a)]-4- 
(Dimethyl3mino)-7-(ethylmethyl3mino)-1 ,4,43,5,53,6,1 1,123-oct3hydro-3,10,12,1 2s-tetrshydro-9-nitro-1- 
11-dioxo-2-n3phth3cenecarboxamide; [4S-(4a,123a)]-4-(Dimethyl3mino)-7-[(1-methylethyl)-amino]- 
1 ,4,43,5,53,6,1 1 ,1 2s-oct3hydro-3, 10,1 2,1 23-tetr3hydroxy-9-nitro-1 ,1 1-dioxo-2-n3phth3cenec3rbox3mide; 
[4S-(4a,1 23a)]-4-(Dimethyl3mino)-7-(ethylamino)-1 ,4,4a,5,53,6,1 1 ,1 23-oct3hydro-3,10,12,123- 
tetrshydroxy-9-nitro-1 ,1 1-dioxo-2-nsphthscenec3rbox3mide. 

9. A method of producing a compound of the formuls: 




OH 0 OH 0 0 



sccording to Clsim 4, which comprises rescting a 7-(substituted amino)-6-demethyl-6-deoxytetr3cycline 
of the formuls: 




OH 0 OH 0 0 

with 3 metsl nitrate salt or nitric acid in a strong acid 3t -5 • C to + 5 • C. 

10. The process sccording to Clsim 9 wherein ssid strong scid is selected from sulfuric 3cid, trifluoroscetic 
3cid, methsnesulfonic scid or perchloric 3cid. 
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11. A method of producing a compound of the formula: 




75 

according to Claim 1, which comprises reacting a compound of the formula: 



20 



25 




OH 0 OH 0 0 



30 according to Claim 4, with a reducing agent. 

12. The process according to Claim 11, wherein said reducing agent comprises hydrogen in an acidic 2- 
methoxyethanol solvent, in the presence of a suitable catalyst; stannous chloride; soluble metal sulfide 
in alcoholic solvents; an active metal in mineral acid; active metal couples; a supported catalyst and a 

35 transfer hydrogenation reagent; a primary or secondary amine in the presence of formaldehyde. 

13. Use of a compound according to Claim 1 for the preparation of a medicament for the prevention, 
treatment or control of bacterial infections in warm-blooded animals. 

40 14. A pharmaceutical composition of matter comprising a compound according to Claim 1 in association 
with a pharmaceutical^ acceptable carrier. 

15. A veterinary composition which comprises a pharmacologically effective amount of a compound 
according to Claim 1 and pharmaceutical^ acceptable carrier. 

45 
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Claims for the following Contracting States : ES, GR 

1. A method of producing a compound of the formula (I) or (II): 




OH 0 OH 0 0 



wherein: 

when Ri = hydrogen, 

R 2 =methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1,1- 
dimethylethyl; 

and when Ri = methyl or ethyl, 

R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = n-propyl, 

R2= n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when Ri = 1-methylethyl, 

R2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when Ri = n-butyl, 

R2 = n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when Ri = 1-methylpropyl, 
R 2 = 2-methylpropyl; 

R3 is selected from hydrogen, straight or branched (Ci-C3)alkyl group; (Cs-Cio)aryl group; (C7-C9)- 
aralkyl group; a heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci- 
C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 ) n COOR 5 when n = 1-4 and 
Rs is selected from hydrogen; straight or branched (Ci-C3)alkyl group; or (Cs-Cio)aryl group; 
R4 is selected from hydrogen; straight or branched (Ci-C3)alkyl group; (C6-Cio)aryl group; (C7-C9)- 
aralkyl group; a heterocycle group selected from 2 or 3-furanyl, 2 or 3-thienyl, 2,3 or 4-pyridyl, di(Ci- 
C 3 )alkyl substituted pyridyl, benzofuranyl, benzothienyl, quinolinyl or -(CH 2 ) n COOR6 when n = 1-4 and 
Re is selected from hydrogen; straight or branched (Ci-CsJalkyI; or (Ce-Cio)aryl; or R 3 and R* taken 
together are -(CH 2 ) 2 W(CH 2 )2-, wherein W is selected from (CH 2 ) n and n = 0-1, -NH, -N(Ci-C 3 )alkyl, -N- 
(Ci-C4)alkoxy, oxygen, sulfur or substituted congeners selected from 

(L or D) proline, ethyl (L or D) prolinate, morpholine, pyrrolidine or piperidine; and the pharmacologi- 
cally acceptable organic and inorganic salts and metal complexes, which comprises reacting a 
compound of the formula 
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wherein Ri and R2 are as defined above, with a reducing agent, and, optionally, a selective N-alkylation 
to obtain a compound of formula (II). 

The process according to Claim 1, wherein said reducing agent comprises hydrogen in an acidic 2- 
methoxyethanol solvent, in the presence of a suitable catalyst; stannous chloride; soluble metal sulfide 
in alcoholic solvents; an active metal in mineral acid; active metal couples; a supported catalyst and a 
transfer hydrogenation reagent; a primary or secondary amine in the presence of formaldehyde. 

A method of producing a compound of the formula 




OH 0 OH 0 



wherein R1 and R 2 are as defined in Claim 1, which comprises reacting a 7-(substituted amino)-6- 
demethyl-6-deoxytetracycline of the formula 




with a metal nitrate salt or nitric acid in a strong acid at -5* C to + 5*C. 

The process according to Claim 3 wherein said strong acid is selected from sulfuric acid, trifluoroacetic 
acid, methanesulfonic acid or perchloric acid. 

The method according to Claim 1 which produces [4S-(4a,12aa)]-9-Amino-4,7-bis(dimethylamino)- 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarboxamide sulfate 
(1:1); [4S-(4a,12aa)]-9-Amino-4,7-bis(dimethylamino)-1 ,4,43,5,53,6,1 1,1 2a-octahydro-3,1 0,1 2,1 2a- 
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tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide hydrochloride (1 :1); [4S-(4a,123a)]-9-Amino-4,7-bis- 
(dimethylamino)-l ,4,43,5,53,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2- 
naphthacenecarboxsmide p-toluenesulfonste (1:1); [4S-(4a,123a)]-9-Amino-7-(diethyl3mino)-4- 
(dimethylamino)-l ,4,43,5,53,6,1 1 ,1 23-octahydro-3,1 0,1 2 1 2a-tetrshydroxy-1 ,1 1-dioxo-2-n3phth3cenecar- 
boxsmide sulfate (1:2); [4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-(ethyl-methyl3mino)- 
1 ,4,4a, 53,6,1 1 ,1 23-oct3hydro-3,1 0,1 2,1 23-tetrshydroxy-l ,1 1 -dioxo-2-n3phth3cenec3rbox3mide sulfate 
(1:1); [4S-(4a,123a)]-9-Amino-4-(dimethyl3mi^ 

tahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphthacenecarbox3mide sulfate (1:1); [4S-(4a,12aa)]-9- 
Amino-4-(dimethyl3mino)-7-(ethyl-3mino)-1 ,4,43,5,5a,6,1 1 ,12a-octahydro-3,10,12,123-tetr3hydfoxy-1 ,11- 
dioxo-2-n3phth3cenec3rbox3mide sulf3te (1:1); [4S-(4a,12aa)]-9-Amjno-4,7-bis(dimethylamino)- 
1 ,4,43,5,53,6,1 1 ,1 23-oct3hydro-3,1 0,1 2,1 23-tetrshydroxy-1 ,1 1 -dioxo-2-n3phthacenec3rbox3mide; [4S- 
(4a, 1 23o)]-9-Amino-7-(diethyi3minoH-(dirnethyl3mino)-1 ,4,43,5,53,6,1 1 ,1 23-oct3hydro-3,1 0,1 2 1 23- 
tetrshydroxy-1 ,1 1 -dioxo-2-n3phth3cenec3rbox3mide; [4S-(4a,1 23a)]-9-Amino-4-(dimethyl3mino)-7-(ethyl- 
methyl3mino)-1 ,4,43,53,6,1 1 ,123-oct3hydro-3,10,12,12a-tetr3hydroxy-1 ,1 1-dloxo-2- 
nsphthscenecsrboxsmide; [4S-(4a,1 23a)]-9-Amino-4-(dimethylamino)-7-[(1 -methylethyl)amino]- 

I , 4,4a,5,53,6,1 1 ,1 23-oct3hydro-3,1 0,1 2,1 23-tetr3hydroxy-1 ,1 1 -dioxo-2-n3phthscenec3rbox3mide; [4S- 
(4a, 123a)]-9-Amino-4-(dimethyl3mino)-7-(ethyl-3mino)-1, 4,43,5,53,6,1 1,1 2s-oct3hydro-3,1 0,1 2,1 23- 
tetr3hydroxy-1 ,1 1 -dioxo-2-n3phth3cenec3rbox3mide. 

The method according to Claim 3 which produces [4S-(4a,123a)]-4,7-Bis(dimethyl3mino)-1, 4,43,5,53,6, 

I I , 123-oct3hydro-3,10,12,123-tetr3hydroxy-9-nitro-1 ,1 1-dioxo-2-n3phth3cenec3rbox3mide sulfste (1 :1); 
[4S-(4a,123a)]-7-(Diethyl3minoM^ 

tetr3hydroxy-9-nitro-1,11-dioxo-2-n3phth3cenec3rbox3mide sulf3te (1:2); [4S-(4a,123a)]-4- 
(Dimethyl3mino)-7-(ethylmethyl3mino)-1, 4,43,5,53,6,1 1 ,123-oct^hydro-3,10,12,12^-tetr^hydro-9-nitro- 
1 ,1 1 -dioxo-2-n3phth3cenec3rbox3mide sulfste (1 :1 );[4S-(4a,1 23a)]-4-(Dimethyl3mino)-7-[(1 -methylethyl)- 
smino]-1 ,4,43,5,53,6,1 1 ,123-oct3hydro-3,10,12,123-tetrshydroxy-9-nitro-1 ,1 1-dioxo-2- 
nsphthscenecsrboxsmide sulfste (1:1); [4S-(4a,123a)]-4-(Dimethyl3mino)-7-(ethyl3mino)- 
1 ,4,43,5,53,6,1 1 ,1 2s-oct3hydro-3,1 0,1 2,1 23-tetr3hydroxy-9-nitro-1 ,1 1 -dioxo-2-n3phth3cenec3rbox3mide 
sulfste (1:1); [4S-(4a,123a)]-4,7-Bis(dimethyl3mino)-1 ,4,43,5,53,6,1 1 ,12s-oct3hydro-3,1 0,1 2,1 2s- 
tetr3hydroxy-9-nitro-1 ,1 1-dioxo-2-n3phth3cenec3rbox3mide; [4S-(4a,123a)]-7-(Diethyl3mino)-4- 
(dimethyl3mino)-1, 4,43,5,53,6, 1 1,123-octshydro-3,1 0,1 2,1 23-tetr3hydroxy-9-nitro-1,1 1-dioxo-2- 
nsphthscenecsrboxsmide; [4S-(4a,1 23a)]-4-(Dimethylamino)-7-(ethylmethyl3mino)-1 ,4,43,5,53,6,1 1 ,1 2s- 
oct3hydro-3,10,12,12a-tetrahydro-9-nitro-1-11-dioxo-2-n3phth3cenec3rbox3mide; [4S-(4a,123a)]-4- 
(Dimethyl3mino)-7-[(1 -methylethyl)-3mino]-1, 4,43,5,53,6, 1 1,12s-octahydro-3,1 0,1 2, 1 2a-tetr3hydroxy-9- 
nitro-1,11-dioxo-2-n3phth^cenec3rbox3mide; [4S-(4a,123a)]-4-(Dimethyl3mino)-7-(ethyl3mino)- 
1 ,4,43,5,53,6,1 1 ,1 23-oct3hydro-3,1 0,1 2,1 23-tetr3hydroxy-9-nitro-1 ,1 1 -dioxo-2-naphth3cenecarboxamide. 
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Patentanspriiche 

PatentansprUche fUr folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, NL, PT, 
SE 

1. Verbindung der Formel (I) Oder (II): 




OH 0 OH 0 0 




(II) 



OH 0 OH 0 0 



worin: 

wenn Ri = Wasserstoff, R 2 = Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1-Methylpropyl, 2- 
Methylpropyl Oder 1,1-Dimethylethyl; 

und, wenn Ri = Methyl Oder Ethyl, R 2 = Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1- 
Methylpropyl Oder 2-Methylpropyl; und, wenn Ri = n-Propyl, R2 = n-Propyl, 1-Methylethyl, n-Butyl, 1- 
Methylpropyl Oder 2-Methylpropyl, 

und, wenn Ri = 1-Methylethyl, R2 = n-Butyl, 1-Methylpropyl Oder 2-Methylpropyl; 
und, wenn Ri = n-Butyl, R 2 = n-Butyl, 1-Methylpropyl Oder 2-Methylpropyl; 
und, wenn Ri = 1-Methylpropyl, R 2 = 2-Methylpropyl; 

R 3 ist ausgewahlt aus Wasserstoff, geradkettiger oder verzweigter Ci-C 3 -Alkylgruppe, Ce-Cto-Arylgrup- 
pe, C7-C3-Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3- 
Thienyl, 2-, 3- oder 4-Pyridyl, Di(Ci-C 3 )alkyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinoli- 
nyl oder -(CH 2 ) n COORs, wenn n = 1-4 und R 5 ausgewahlt ist aus Wasserstoff, geradkettiger oder 
verzweigter Ci-C3-Alkylgruppe oder C6-Cio-Arylgruppe; 

R 4 ist ausgewahlt aus Wasserstoff, geradkettiger oder verzweigter C1 -C 3 -Alkylgruppe, Ce-Cio-Arylgrup- 
pe, C7-C9-Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3- 
Thienyl, 2-, 3- oder 4-Pyridyl, Di(Ci -C 3 )alkyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinoli- 
nyl oder -(CH 2 ) n COOR&, wenn n = 1-4 und ausgewahlt ist aus Wasserstoff, geradkettiger oder 
verzweigter Ci-C 3 -Alkylgruppe oder Ce-Cio-Arylgruppe; 

oder R 3 und R* sind zusammengenommen -(CH 2 ) 2 W(CH 2 ) 2 -, worin W ausgewahlt ist aus (CH 2 ) n und n 
= 0 oder 1, -NH, -N(Ci-C 3 )alkyl, -N(Ci-COalkoxy, Sauerstoff, Schwefel Oder substituierte, verwandte 
Verbindungen, ausgewahlt aus (L- oder D-)Prolin, Ethyl(L- oder D-)prolinat, Morpholin, Pyrrolidin oder 
Piperidin und die pharmakologisch akzeptablen organischen oder anorganischen Salze und Metallkom- 
plexe. 

2. Verbindung nach Anspruch 1, worin: 

wenn Ri = Wasserstoff, R 2 = Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1-Methylpropyl, 2-Methylpropyl 
oder 1,1-Dimethylethyl; und, wenn Ri = Methyl, R 2 = Methyl, Ethyl, n-Propyl, n-Butyl, 1-Methylpropyl 
oder 2-Methylpropyl; 

und, wenn Ri = Ethyl, R 2 = Ethyl, n-Propyl, n-Butyl Oder 2-Methylpropyl; 
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und, wenn Ri = n-Propyl, R2 = n-Propyl, n-Butyl Oder 2-Methylpropyl; 
und, wenn R1 = n-Butyl, R2 = n-Butyl Oder 2-Methylpropyl; 

R3 ist ausgewahlt aus geradkettiger Oder verzweigter Ci-C3-Alkylgruppe, Ce-Cio-Arylgruppe, Cz-Cs- 
Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3-Thienyl, 2-, 
3- oder 4-Pyridyl, Di(Ci-C3)alkyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinolinyl oder 
-(CH 2 ) n COOR5, wenn n = 1-4 und R5 ausgewahlt ist aus Wasserstoff, geradkettiger oder verzweigter 
Ci-C 3 -Alkylgruppe oder C6-Ci 0 -Arylgruppe; 

R* ist ausgewahlt aus geradkettiger oder verzweigter Ci -C 3 -Alkylgruppe, C6-Ci 0 -Arylgruppe, C7-C9- 
Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3-Thienyl, 2-, 
3- oder 4-Pyridyl, Di(Ci-C3)a1kyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinolinyl oder 
-(CH 2 ) n COOR6, wenn n = 1-4 und Re ausgewahlt ist aus Wasserstoff, geradkettiger oder verzweigter 
Ci-C 3 -Alkylgruppe oder Ce-Cio-Arylgruppe; 

oder R3 und R* sind zusammengenommen -(ChfeteWfChb^-, worin W ausgewahlt ist aus (Chfeh und n 
= 0 oder 1, -NH, -N(Ci -C3)alkyl, -N(Ci-C4)alkoxy, Sauerstoff, Schwefel oder substituierte, verwandte 
Verbindungen, ausgewahlt aus (L- oder D-)Prolin, Ethyl(L- oder D-)prolinat, Morpholin, Pyrrolidin oder 
Piperidin und die pharmakologisch akzeptablen organischen oder anorganischen Salze und Metallkom- 
plexe. 

Verbindung nach Anspruch 1, worin: 

wenn R1 = Wasserstoff, R 2 = Ethyl, n-Propyl oder 1-Methylethyl; und, wenn R1 = Methyl, R 2 = 

Methyl, Ethyl oder n-Propyl; 

und, wenn Ri = Ethyl, R 2 = Ethyl, 

Rs ist ausgewahlt aus geradkettiger oder verzweigter Ci-C3-Alkylgruppe, C&-Cio-Arylgruppe, C7-C9- 
Aralkylgruppe oder -(Chfe^COORs, wenn n = 1-4 und Rs ausgewahlt ist aus Wasserstoff, geradkettiger 
oder verzweigter Ci-C3-Alkylgruppe oder Cs-Cio-Arylgruppe, R4 ist ausgewahlt aus geradkettiger oder 
verzweigter Ci-C 3 -Alkylgruppe, Cs-Cio-Arylgruppe, Cz-Ca-Aralkylgruppe oder -(CH 2 ) n COOR6, wenn n 
= 1-4 und Rg ausgewahlt ist aus Wasserstoff, geradkettiger oder verzweigter Ci-Cs-Alkylgruppe oder 
C6-Cio-Arylgruppe, 

oder R3 und FU sind zusammengenommen -(CH2>2W(CH2)2-, worin W ausgewahlt ist aus (CH 2 ) n und n 
= 0 oder 1, -NH, -N(Ci-C 3 )alkyl, -N(Ci -COalkoxy, Sauerstoff, Schwefel oder substituierte, verwandte 
Verbindungen, ausgewahlt aus (L- oder D-)Prolin, Ethyl(L- oder D-)prolinat, Morpholin, Pyrrolidin oder 
Piperidin und die pharmakologisch akzeptablen organischen oder anorganischen Salze und Metallkom- 
plexe. 



35 



EP 0 535 346 B1 



Verbindung der Formel (I) Oder (II): 



NR 1 R 2 N ( CH 3 ) 2 




OH 0 OH 0 0 



NR 1 R 2 H(CH3)2 




. (ID 



OH 0 OH 0 0 



worin: 

wenn Ri = Wasserstoff, R 2 = Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1-Methylpropyl, 2- 
Methylpropyl Oder 1,1-Dimethylethyl; 

und, wenn Ri = Methyl Oder Ethyl, R 2 = Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1- 
Methylpropyl oder 2- Methyl propyl; und, wenn Ri = n-Propyl, R 2 = n-Propyl, 1-Methylethyl, n-Butyl, 1- 
Methylpropyl Oder 2-Methylpropyl; 

und, wenn Ri = 1-Methylethyl, R 2 = n-Butyl, 1-Methylpropyl oder 2-Methylpropyl; 
und, wenn Ri = n-Butyl, R 2 = n-Butyl, 1-Methylpropyl oder 2-Methylpropyl; 
und, wenn Ri = 1-Methylpropyl, R 2 = 2-Methylpropyl; 

R3 ist ausgewahlt aus Wasserstoff, geradkettiger oder verzweigter Ci-C3-Alkylgruppe, C6-Cio-Arylgrup- 
pe, C7-C9-Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3- 
Thienyl, 2-, 3- Oder 4-Pyridyl, Di(Ci-C 3 )alkyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinoli- 
nyl oder -(CH 2 ) n COORs, wenn n = 1-4 und Rs ausgewahlt ist aus Wasserstoff, geradkettiger oder 
verzweigter Ci-C 3 -Alkylgruppe oder Ce-Cio-Arylgruppe; 

R4 ist ausgewahlt aus Wasserstoff, geradkettiger oder verzweigter Ci-C 3 -Alkylgruppe, Ce-Cio-Arylgrup- 
pe, C 7 -C9-Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3- 
Thienyl, 2-, 3- oder 4-Pyridyl, Di(Ci -C3)alkyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinoli- 
nyl oder -(CH 2 ) n COOR6, wenn n = 1-4 und Rs ausgewahlt ist aus Wasserstoff, geradkettiger oder 
verzweigter Ci-C3-Alkylgruppe Oder C6-Cio-Arylgruppe; 

oder R3 und R4 sind zusammengenommen -(CH 2 ) 2 W(CH 2 ) 2 -, worin W ausgewahlt ist aus (CH 2 ) n und n 
= 0 oder 1, -NH, -N(Ci -C 3 )alkyl, -N(Ci -C^alkoxy, Sauerstoff, Schwefel oder substituierte, verwandte 
Verbindungen, ausgewahlt aus (L- oder D-)Prolin, Ethyl(L- oder D-)prolinat, Morpholin, Pyrrolidin oder 
Piperidin und die pharmakologisch akzeptablen organischen oder anorganischen Salze und Metallkom- 
plexe. 

Die Verbindung nach Anspruch 4, worin: 

wenn Ri = Wasserstoff, R 2 = Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1-Methylpropyl, 2-Methylpropyl 
oder 1,1-Dimethylethyl; und, wenn Ri = Methyl, R 2 = Methyl, Ethyl, n-Propyl, n-Butyl, 1-Methylpropyl 
oder 2-Methylpropyl; 

und, wenn Ri = Ethyl, R 2 = Ethyl, n-Propyl, n-Butyl oder 2-Methylpropyl; 
und, wenn Ri = n-Propyl, R 2 = n-Propyl, n-Butyl oder 2-Methylpropyl; 
und, wenn Ri = n-Butyl, R 2 = n-Butyl oder 2-Methylpropyl; 
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R3 ist ausgewahlt aus geradkettiger oder verzweigter Ci-C3-Alkylgruppe, Cs-Cio- Ary Igruppe, C7-C9- 
Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- Oder 3-Furanyl, 2- oder 3-Thienyl, 2-, 
3- Oder 4-Pyridyl, Di(Ci-C3)alkyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinolinyl oder 
-(CH 2 ) n COOR5, wenn n = 1-4 und R5 ausgewahlt ist aus Wasserstoff, geradkettiger oder verzweigter 

5 Ci-C 3 -Alkylgruppe Oder Ce-Cio-Arylgruppe; 

FU ist ausgewahlt aus geradkettiger oder verzweigter Ci-C 3 -Alkylgruppe, C6-Cio-Arylgruppe, C7-C9- 
Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3-Thienyl, 2-, 
3- oder 4-Pyridyl, Di(Ci-C3)a1kyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinolinyl oder 
-(CH 2 )nCOOR6, wenn n = 1-4 und Rs ausgewahlt ist aus Wasserstoff, geradkettiger oder verzweigter 

10 C1 -C3 -Alkylgruppe oder C6 -C1 0 -Ary Igruppe; 

oder R3 und R4 sind zusammengenommen -(CH 2 ) 2 W(CH 2 ) 2 -, worin W ausgewahlt ist aus (CH2) n und n 
= 0 oder 1, -NH, -N(Ci-C3)alkyl, -N(Ci-C4)alkoxy, Sauerstof, Schwefel oder substituierte, verwandte 
Verbindungen, ausgewahlt aus (L- oder D-)Prolin, Ethyl(L- oder D-)prolinat, Morpholin, Pyrrolidin oder 
Piperidin und die pharmakologisch akzeptablen organischen oder anorganischen Salze und Metallkom- 

75 plexe. 

6. Verbindung nach Anspruch 4, worin: 

wenn R1 = Wasserstoff, R 2 = Ethyl, n-Propyl oder 1-Methylethyl; 
und, wenn R1 = Methyl, R 2 = Methyl, Ethyl oder n-Propyl; 
20 und, wenn Rt = Ethyl, R 2 = Ethyl, 

R3 ist ausgewahlt aus geradkettiger oder verzweigter C1 -C3-Alkylgruppe, Ce-Cio-Arylgruppe, C7-C9- 
Aralky Igruppe oder -(CH 2 ) n COOR 5 , wenn n = 1-4 und R 5 ausgewahlt ist aus Wasserstoff, geradkettiger 
oder verzweigter C1 -C3-Alkylgruppe oder C&-C10 -Ary Igruppe, 

R4 ist ausgewahlt aus geradkettiger oder verzweigter C1-C3 -Alkylgruppe, Ce-Cio-Arylgruppe, C7-C9- 
25 Aralkylgruppe oder -(CH 2 ) n COOR6, wenn n = 1-4 und Re ausgewahlt ist aus Wasserstoff, geradkettiger 
oder verzweigter Ci -C3-Alkylgruppe oder C6-C10 -Ary Igruppe, 

oder R 3 und R4 sind zusammengenommen -(CH 2 ) 2 W(CH 2 ) 2 -, worin W ausgewahlt ist aus (CH 2 ) n und n 
= 0 oder 1, -NH, -N(Ci-C 3 )alkyl, -N(Ci-C03lkoxy, Sauerstoff, Schwefel oder substituierte, verwandte 
Verbindungen, ausgewahlt aus (L- oder D-)Prolin, Ethyl(L- oder D-)prolinat, Morpholin, Pyrrolidin oder 
30 Piperidin und die pharmakologisch akzeptablen organischen oder anorganischen Salze und Metallkom- 
plexe. 

7. Verbindung nach Anspruch 1, [4S-(4a,12aa)]-9-Amino-4,7-bis(dimethylamino)-1,4,4a,5,5a,6,H,12a-oc- 
tahydro-3,10,12,12a-tetrahydroxy-1-11-dioxo-2-naphthacencarboxamid-Sulfat (1:1); [4S-(4a,12aa)]-9- 

35 Amino-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 -1 1 -dioxo-2- 

naphthacencarboxamid-Hydrochlorid (1:1); [4S-(4a,12aa )]-9-Amino-4,7-bis(dimethylamino)- 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,1 2a-tetrahydroxy-1 -1 1-dioxo-2-naphthacencarboxamid-p- 
Toluolsulfonat (1 :1 ); [4S-(4a,12aa)]-9-Amino-7-(diethylamino)-4-(dimethylamino)-1 ,4,43,5,53,6,1 1 ,12a-oc- 
tahydro-3,10,12,12a-tetrahydroxy-1-11-dioxo-2-naphthacenc3rbox3mid-Sulfat (1:2); [4S-(4a,12aa)]-9- 

40 Amino-4-(dimethylamino)-7-(ethylmethylamino)-1 ,4,43,5,53,6,1 1,1 2a-octahydro-3, 10,1 2,1 2a- 

tetrahydroxy-1-11-dioxo-2-naphth3cenc3rbox3mid-Sulfat (1:1); [4S-(4a,12aa)]-9-Amino-4-(dimethylami- 
no)-7-[(1 -methylethyl)3mino]-1 ,4,43,5,53,6, 1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 -1 1 -dioxo-2- 
naphthscencsrboxamid-Sulfat (1:1); [4S-(4a,12aa)]-9-Amino-4-(dimethyl3mino)-7-(ethyl-amino)- 
1 ,4,4a,5,5a,6,1 1 ,1 2a-oct3hydro-3,1 0, 1 2,1 23-tetr3hydroxy-1 -1 1 -dioxo-2-naphthacencarbox3mid-Sulf3t 

45 (1:1 ); [4S-(4o,1 2aa)]-9-Amino-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-oct3hydro-3,1 0,1 2,1 2a-tetr3h- 
ydroxy-1,11-dioxo-2-n3phth3cenc3rbox3mid; [4S-(4a,123a)]-9-Amino-7-(diethyl3mino)-4-(dimethyl3mi- 
no)-1 ,4,43,5, 53,6,1 1,123-oct3hydro-3,10,1 2,1 23-tetrahydroxy-1-11-dioxo-2-naphthacenc3rbox3mid; [4S- 
(4a, 1 23a)]-9-Amino-4-(dimethyl3mino)-7-(ethylmethyl3mino)-1 ,4,43,5,5a,6,1 1 ,1 2a-oct3hydro-3,1 0,1 2,1 23- 
tetrahydroxy-1-11-dioxo-2-naphthacenc3rboxamid; [4S-(4a,12aa)]-9-Amino-4-(dimethyl3mino)-7-[(1-me- 

50 thylethyl)amino]-1 ,4,43,5,53,6,1 1,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 -11 -dioxo-2- 

nsphthacencarboxamid; [4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-(ethyl-amino)-1, 4,43,5,53,6, 11,1 23- 
octahydro-3,10,12,12a-tetr3hydroxy-1-11-dioxo-2-naphthacenc3rbox3mid. 

8. Verbindung nsch Anspruch 4, [4S-(4a,123a)]-4,7-Bis(dimethyl3mino)-1 ,4,4s, 5,53,6,1 1,1 2s-oct3hydro- 
55 3,1 0,1 2,1 23-tetrahydroxy-9-nitro-1 -1 1 -dioxo-2-n3phth3cencarboxamid-Sulfat (1 :1 ); [4S-(4a,1 2aa)]-7- 

(Diethylamino)-4-(dimethyl3mino)-1 , 4,43,5,53,6,1 1,123-octahydro-3,1 0,12,1 2a-tetrahydroxy-9-nitro-1-1 1- 
dioxo-2-naphthacenc3rbox3mid-Sulf3t (1 :2); [4S-(4a,1 23a )]-4-(Dimethyl3mino)-7-(ethylmethyl3mino)- 
1 ,4,43,5,53,6,1 1 ,1 23-oct3hydro-3,1 0,1 2,1 23-tetr3hydroxy-9-nitro-1 -1 1 -dioxo-2-n3phthacencarbox3mid- 
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Sulfat (1:1); [4S-(4a,1 2aa)]-4-(Dimethylamino)-7-[(1 -methylethyl)amino]-1 ,4,48,5,53,6,1 1 ,1 2a-octahydro- 
3,10,12,12a-tetrahydroxy-9-nitro^01-dioxo-2-naphthacencarboxamid-Sulfat (1:1); [4S-(4a,12aa)]-4-(Di- 
methylamino)-7-(ethy!-amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10, 1 2,1 2a-tetrahydroxy-9-nitro- 1-11 -dio- 
xo-2-naphthacencarboxamid-Sulfat (1 :1 ); [4S-(4a,12aa)]-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,12a-oc- 
tahydro-3,10,12,12a-tetrahydroxy-9-nitro-1-11-dioxo-2-naphthacencarboxamid; [4S-(4a,12aa)]-7-(Dieth- 
ylamino)-4-(dimethylamino)-1,4,4a,5,5a,6,11,^^ 

2-naphthacencarboxamid; [4S-(4a,12aa)]-4-(Dimethylamino)-7-(ethylmethylamino)-1 ,4,4a,5,5a,6,1 1 ,12a- 
octahydro-3,10,12,12a-tetrahydroxy-9-nitro-1-11-dioxo-2-naphthacencarboxamid; [4S-(4a,12aa)]-4-(Di- 
methylamino)-7-[(1 -methylethyl)amino]-1 ,4,4a,5,5a,6, 1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro- 
1 -1 1 -dioxo-2-naphthacencarboxamid; [4S-(4a,1 2aa)]-4-(Dimethylamino)-7-(6thyl-amino)- 

1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 -1 1 -dioxo-2-naphthacencarboxamid. 

9. Verfahren zum Herstellen einer Verbindung der Formel: 




OH 0 OH 0 0 



nach Anspruch 4, umfassend das Umsetzen eines 7-(substituierten Amino)-6-Desmethyl-6-desoxytetra- 
cyclins der Formel: 




mit einem Metallnitratsalz Oder Salpetersaure in einer starken Saure bei -5 • C bis + 5 0 C. 

10. Verfahren nach Anspruch 9, worin die starke Saure ausgewahlt ist aus Schwefelsaure, Trifluoressigsau 
re, Methansulfonsaure oder Perchlorsaure. 



38 



EP 0 535 346 B1 

11. Verfahren zum Herstellen einer Verbindung der Formel: 




nach Anspruch 1, umfassend das Umsetzen einer Verbindung der Formel: 




OH 0 OH 0 0 



gemaS Anspruch 4, mit einem Reduktionsmittel. 

12. Verfahren nach Anspruch 11, worin das Reduktionsmittel Wasserstoff in einem sauren 2-Methoxyetha- 
nol-L6sungsmittel in Gegenwart eines geeigneten Katalysators, Zinn(ll)chlorid, losliches Metallsulfid in 
alkoholischen Losungsmitteln, ein aktives Metall in Mineralsaure, Paarungen bzw. Verbindungen aktiven 
Metalls, Tragerkatalysator und ein Transfer-Hydrierungsmittel, ein primares Oder sekundares Amin in 
Gegenwart von Formaldehyd, umfafit. 

13. Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines Medikaments zur Verhinderung, 
Behandlung oder Bekampfung bakterieller Infektionen in warmblutigen Tieren. 

14. Pharmazeutische Zubereitung, umfassend eine Verbindung nach Anspruch 1 zusammen mit einem 
pharmazeutisch akzeptablen Trager. 

15. Veterinarzubereitung, umfassend eine pharmakologisch wirksame Menge einer Verbindung nach An- 
spruch 1 und einen pharmazeutisch akzeptablen Trager. 
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Patentanspriiche fur folgende Vertragsstaaten : ES, GR 

1. Verfahren zum Herstellen einer Verbindung der Formel (I) Oder (II): 




OH 0 OH 




ill) 



worin: 

wenn Ri = Wasserstoff, R 2 = Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1-Methylpropyl, 2- 
Methylpropyl oder 1 ,1-Dimethylethyl; 

und, wenn Ri = Methyl Oder Ethyl, R 2 = Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1- 
Methylpropyl oder 2-Methylpropyl; und, wenn Ri = n-Propyl, R2 = n-Propyl, 1-Methylethyl, n-Butyl, 1- 
Methylpropyl oder 2-Methylpropyl, 

und, wenn Ri = 1-Methylethyl, R2 = n-Butyl, 1-Methylpropyl oder 2-Methylpropyl; 
und, wenn Ri = n-Butyl, R2 = n-Butyl, 1-Methylpropyl oder 2-Methylpropyi; 
und, wenn Ri = 1-Methylpropyl, R2 = 2-Methylpropyl; 

R 3 ist ausgewahlt aus Wasserstoff, geradkettiger oder verzweigter Ci-C3-Alkylgruppe, Ce-Cio-Arylgrup- 
pe, C7-C9-Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3- 
Thienyl, 2-, 3- oder 4-Pyridyl, Di(Ci -C3)alkyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinoll- 
nyl oder -(CH 2 ) n COOR5, wenn n = 1-4 und R5 ausgewahlt ist aus Wasserstoff, geradkettiger oder 
verzweigter C1 -C3-Alkylgruppe oder Cs-Cio-Arylgruppe; 

R 4 ist ausgewahlt aus Wasserstoff, geradkettiger oder verzweigter Ci-C 3 -Alkylgruppe, Ce-Cio-Arylgrup- 
pe, C7-C9-Aralkylgruppe, einer heterocyclischen Gruppe, ausgewahlt aus 2- oder 3-Furanyl, 2- oder 3- 
Thienyl, 2-, 3- oder 4-Pyridyl, Di(Ci-C3)alkyl-substituiertem Pyridyl, Benzofuranyl, Benzothienyl, Chinoli- 
nyl oder -(CH 2 ) n COOR6, wenn n = 1-4 und R5 ausgewahlt ist aus Wasserstoff, geradkettiger oder 
verzweigter Ci-C 3 -Alkylgruppe Oder Cs-Cio-Arylgruppe; 

oder R 3 und R4 sind zusammengenommen -(CH 2 >2W(CH 2 )2-, worin W ausgewahlt ist aus (CH 2 ) n und n 
= 0 oder 1, -NH, -N(Ci -C3)alkyl, -N(Ci-C4)alkoxy, Sauerstoff, Schwefel oder substituierte, verwandte 
Verbindungen, ausgewahlt aus (L- oder D-)Prolin, Ethyl(L- oder D-)prolinat, Morpholin, Pyrrolidin oder 
Piperidin und die pharmakologisch akzeptablen organischen oder anorganischen Salze und Metallkom- 
plexe, umfassend das Umsetzen einer Verbindung der Formel 




OH 0 OH 0 
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worin Ri und R2 die oben genannte Bedeutung haben, mit inem Reduktionsmittel und gegebenenfalls 
einer selektiven N-alkytierung, urn eine Verbindung der Formel (II) zu erhalten. 

2. Verfahren nach Anspruch 1, worin das Reduktionsmittel Wasserstoff in einem sauren 2-Methoxyethanol- 
5 Losungsmittel in Gegenwart eines geeigneten Katalysators, Zinn(ll)chlorid, losliches Metal Isulf id in 
alkoholischen Losungsmitteln, ein aktives Metall in Mineralsaure, Paarungen bzw. Verbindungen aktiven 
Metalls, Tragerkatalysator oder ein Transfer-Hydrierungsmittel, ein primares Oder sekundares Amin in 
Gegenwart von Formaldehyd, umfaBt. 

70 3. Verfahren zum Herstellen einer Verbindung der Formel: 



75 




OH 0 OH 0 



20 

worin Ri und R2 die in Anspruch 1 angegebene Bedeutung haben, umfassend das Umsetzen eines 7- 
(substituierten Amino)-6-Desmethyl-6-desoxytetracyclins der Formel: 



25 



30 




35 mit einem Metallnitratsalz oder Salpetersaure in einer starken Saure bei -5*C bis +5°C. 

4. Verfahren nach Anspruch 3, worin die starke Saure ausgewahlt ist aus Schwefelsaure, Trifluoressigsau- 
re, Methansulfonsaure Oder Perchlorsaure. 

40 5. Verfahren nach Anspruch 1, das herstellt [4S-(4a,12aa)]-9-Amino-4,7-bis(dimethylamino)- 
1 ,4,43,5,53,6,1 1,12a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1-11-dioxo-2-naphthacencarboxamid-Sulfat 
(1 :1 ); [4S(4a,1 2aa)]-9-Amino-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrah- 
ydroxy-1 -1 1 -dioxo-2-naphthacencarboxamid-Hydrochlorid (1 :1 ); [4S-(4«,1 2aa)]-9-Amino-4,7-bis- 
(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1-11-dioxo-2- 

45 naphthacencarboxamid-p-Toluolsulfonat (1 :1); [4S-(4a,12aa)]-9-Amino-7-(diethylamino)-4-(dimethylami- 
no)-1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1-1 1-dioxo-2-naph-thacencarboxamid-Sulfat 
(1 :2); [4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-(ethylmethylamino)-1 ,4,4a t 5,5a,6,1 1 ,12a-octahydro- 
3,10,1 2,1 2a-tetrahydroxy-1 -1 1 -dioxo-2-naphthacencarboxamid-Sulfat (1:1); [4S-(4«,1 2aa)]-9-Amino-4-(di- 
methylamino)-7-[(1 -methylethyl)amino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 -1 1 - 

50 dioxo-2-naphthacencarboxamid-Sulfat (1 :1); [4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-(ethyl-amino)- 
l^^a.S.Sa^.ll.^a-octahydro-S.IO.^.^a-tetrahydroxy-l-ll-dioxo^-naphthacencarboxamid-Su^ 
(1:1); [4S-(4a,12aa)]-9-Amino-4,7-bis(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,1^ 
ydroxy-1-11-dioxo-2-naphthacencarboxamid; [4S-(4a ( l2aa)]-9-Amino-7-(diethylamino)-4-(dimethylami- 
no)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1-11-dioxo-2-naphthacencarboxamid; [4S- 

55 (4a,12aa)]-9-Amino-4-(dimethylamino)-7-(ethylmethylamino)-1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1-11-dioxo-2-naphthacencarboxamid; [4S-(4a,12aa))-9-Amino-4-(dimethylamino)-7-[(1-me- 
thylethyl)amino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 -1 1 -dioxo-2- 
naphthacencarboxamid; [4S-(4a,12aa)]-9-Amino-4-(dimethylamino)-7-(ethyl-amino)-1 ,4,43,5,53,6,1 1 ,12s- 
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octahydro-3,.1 0,1 2,1 2a-tetrahydroxy-1 -1 1 -dioxo-2-naphthacencarboxamid. 

6. Verfahren nach Anspruch 3, das erzeugt [4S-(4a f 12aa)]-4,7-Bis(dimethylamino)-1,4,4a,5,5a,6,1 1 ,12a- 
octahydro-3,10,12,12a-tetrahydroxy-9-nitro-1-11-dioxo-2-naphthacencarboxamid-Sulfat (1:1); [4S- 
(4a, 1 2aa)]-7-(Diethylamino)-4-(dimethyiamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,10,12,12a-tetrahydroxy- 
9-nitro-1-11-dioxo-2-naphthacencarboxamid-Sulfat (1:2); [4S-(4a,12aa)]-4-(Dimethylamino)-7-(ethylmeth- 
ylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,12,1 2a-tetrahydroxy-9-nitro-1 -1 1 -dioxo-2- 
naphthacencarboxamid-Sulfat (1:1); [4S-(4a,12aa)]-4-(Dimethylamino)-7-[(1-methylethyl)amjno]- 
1 ,4,43,5,53,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 -1 1 -dioxo-2-naphthacencarboxamid- 
Sulfat (1:1); [4S-(4a,12aa)]-4-(Dimethylamino)-7-(eto^ 

3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 -1 1 -dioxo-2-naphthacencarboxamid-Sulfat (1:1); [4S-(4a,1 2aa)]-4,7-bis- 
(dimethylamino)-l ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 -1 1 -dioxo-2- 
naphthacencarboxamid; [4S-(4a,12aa)]-7-(Diethylamino)-4-(dimethylamino)-1,4,4a,5,5a,6,1 1,12a-octah- 
ydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 -1 1 -dioxo-2-naphthacencarboxamid; [4S-(4a,1 2aa)]-4-(Dimethyla- 
mino)-7-(ethylmethylamino)O,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrah 

2-naphthacencarboxamid; [4S-(4a,1 2aa)]-4-(Dimethylamino)-7-[(1 -methylethyl)amino]- 

1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 -1 1 -dioxo-2-naphthacencarboxamid; 
[4S-(4a,1 2aa)]-4-(Dimethylamino)-7-(ethyl-amino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a- 
tetrahydroxy-9-nitro-1 -1 1 -dioxo-2-naphthacencarboxamid. 

Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IE, IT, LI, LU, NL, 
PT, SE 

1. Un compose de formule (I) ou (II) : 



NR^ 2 N(CH 3 ) 2 




OH 0 OH 0 0 




(II) 



OH 0 OH 0 0 



dans laquelle : 

lorsque Ri = hydrogene, 

R2 = methyle, ethyle, n-propyle, 1-methylethyle, n-butyle, 1 -methylpropyle, 2-methylpropyle ou 1,1- 
dimethylethyle ; 

et lorsque Ri = methyle ou ethyle, 

R 2 = methyle, Ethyle, n-propyle, 1-methyiethyle, n-butyle, 1 -methylpropyle ou 2-methylpropyle ; 
et lorsque Ri = n-propyle, 

R2 = n-propyle, 1-methyl^thyle, n-butyle, 1 -methylpropyle ou 2-methylpropyle ; 

et lorsque Ri = 1-methylethyle, 

R 2 = n-butyle, 1 -methylpropyle ou 2-methylpropyle ; 



42 



EP 0 535 346 B1 



et lorsque Ri = n-butyle, 

R2 = n-butyle, 1-methylpropyle ou 2-methylpropyle ; 
et lorsque R1 = 1-methylpropyle, 
R2 = 2-methylpropyle ; 

R3 est choisi parmi Thydrog^ne, un groupe (Ci-C3)alkyle lineaire ou ramifie ; un groupe (C6-Cio)aryle ; 
un groupe (C7-Cs)aralkyle ; un groupe heterocyclique choisi parmi les suivants 2 ou 3-furanyle, 2 ou 3- 
thi^nyle, 2,3 ou 4-pyridyle, di(Ci -Ca)alkyl substitue pyridyle, benzofuranyle, benzothienyle, quinolinyle 
ou - (CH 2 ) n COOR 5 lorsque n = 1-4 et Rs est choisi parmi I'hydrogene ; un groupe (Ci-C 3 )a!kyle 
lineaire ou ramifie ; ou un groupe (Cs-Ciojaryle ; 

R4 est choisi parmi I'hydrogene ; un groupe (Ci-C 3 )alkyle lineaire ou ramifie ; un groupe (C6-Cio)aryle ; 
un groupe (C 7 -C 9 )aralkyle ; un groupe heterocyclique choisi parmi les suivants : 2 ou 3-furanyle t 2 ou 
3-thienyle, 2,3 ou 4-pyridyle, di(Ci -Cajaikyl substitue pyridyle, benzofuranyle, benzothienyle, quinolinyle 
ou - (CH 2 ) n COOR6 lorsque n = 1-4 et R6 est choisi parmi I'hydrogene ; un groupe (Ci-C3)alkyle 
lineaire ou ramifie ; ou un groupe (C&-Cio)aryle ; ou bien R3 et R4 pris ensemble d^signent -(CH 2 ) 2 W- 
(CH 2 ) 2 -, ou W est choisi parmi (CH 2 ) n et n = 0-1, -NH, -N(Ci -C3>alkyle, -N(Ci-&Oalcoxy, oxygene, 
soufre ou des cong£neres substitu^s choisis parmi la (L ou D) proline, le (L ou D) prolinate d'ethyle, la 
morpholine, la pyrrolidine ou la piperidine ; et les sels organiques et inorganiques pharmacologique- 
ment acceptables et les complexes metalliques. 

Le compose selon la revendication 1 , selon laquelle : 
lorsque R1 = hydrogene, 

R 2 = ethyle, n-propyle, 1-methylethyle, n-butyle, 1-methylpropyle, 2-methylpropyle ou 1 ,1-dimethyle- 
thyle ; 

et lorsque R1 = methyle, 

R 2 = methyle, ethyle, n-propyle, n-butyle, 1-methylpropyle ou 2-methylpropyle ; 
et lorsque R1 = ethyle, 

R 2 = Ethyle, n-propyle, n-butyle ou 2-methylpropyle ; 

et lorsque R1 = n-propyle, 

R 2 = n-propyle, n-butyle ou 2-methylpropyle ; 

et lorsque R1 = n-butyle, 

R 2 = n-butyle ou 2-methylpropyle ; 

R3 est choisi parmi un groupe (C1 -C 3 )alkyle lineaire ou ramifie ; un groupe (C6-Cio)aryle ; un groupe 
(Cz-Csjaralkyle ; un groupe heterocyclique choisi parmi les suivants : 2 ou 3-furanyle, 2 ou 3-thienyle, 
2,3 ou 4-pyridyle, di(Ci-Ca)alkyl substitue pyridyle, benzofuranyle, benzothienyle, quinolinyle ou -(CH 2 )- 
„COORs lorsque n = 1-4 et R5 est choisi parmi I'hydrogene ; un groupe (C1 -C3)alkyle lineaire ou 
ramifie ; ou bien un groupe (C6-Cio)aryle ; 

Ra est choisi parmi un groupe (C1 -C 3 )alkyle lineaire ou ramifie ; un groupe (C6-Cio)aryle ; un groupe 
(Cz-Csjaralkyle ; un groupe heterocyclique choisi parmi les suivants : 2 ou 3-furanyle, 2 ou 3-thienyle, 
2,3 ou 4-pyridyle, di(Ci-C3)alkyl substitue pyridyle, benzofuranyle, benzothienyle, quinolinyle ou - 
(CH 2 ) n COOR6 lorsque n = 1-4 et Re est choisi parmi I'hydrogene ; un groupe (Ci-C3)alkyle lineaire ou 
ramifie ; ou (Cs-Cio)aryle ; ou bien R 3 et R* pris ensemble desirent -(CH^WfCH^-, ou W est choisi 
parmi (CH 2 ) n et n = 0-1, -NH, -N(Ci-C 3 )alkyle, -N(Ci -COalcoxy, oxygene, soufre ou des congeneres 
substitues choisis parmi la (L ou D) proline ou le (L ou D) prolinate d'ethyle, la morpholine, la 
pyrrolidine ou la piperidine ; et les sels organiques et inorganiques pharmacologiquement acceptables 
et les complexes metalliques. 

Le compost selon la revendication 1 , selon laquelle : 

lorsque R1 = I'hydrogene, 

R 2 = ethyle, n-propyle ou 1-methyiethyle ; 

et lorsque Ri = methyle, 

R 2 = methyle, ethyle ou n-propyle ; 

et lorsque R1 = ethyle, 

R 2 = ethyle ; 

R3 est choisi parmi un groupe (Ci-C3)alkyle lineaire ou ramifie ; un groupe (Ce-Ciojaryle ; un groupe 
(C7-C9)aralkyle ; ou -(CH 2 ) n COORs lorsque n = 1-4 et R5 est choisi parmi I'hydrogene ; un groupe 
(Ci-C3)alkyle lineaire ou ramifie ; ou un groupe (Cs-Cio)aryle ; 

R4 est choisi parmi un groupe (Ci-C 3 )alkyle lineaire ou ramifie ; un groupe (Cs-Ciojaryle ; un groupe 
(C 7 -C9)aralkyle ; ou -(CH 2 ) n COOR s lorsque n = 1-4 ; 
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Rs est choisi parmi I'hydrogene ; un groupe (Ci-C 3 )alkyle lineaire ou ramifie ; ou un groupe (Cs-Ci 0 )- 
aryle ; ou bien Fb et FU pris ensemble designent -(CH 2 )2W(CH 2 )2-, ou W est choisi parmi (CH 2 ) n et n 
= 0-1, -NH, -N(Ci-C 3 )alkyle, -N(Ci -COalcoxy, oxygene, soufre ou des congSneres substitu^s choisis 
parmi la (L ou D) proline ou le (L ou D) prolinate d'ethyle, la morpholine, la pyrrolidine ou la piperidine ; 
et les sels organiques et inorganiques pharmacologiquement acceptables et les complexes metalliques. 

Un compose* de formule (I) ou (II) : 



NR 1 R 2 N( CH 3) 2 




OH 0 OH 0 0 




(ID 



OK 0 OH 0 



dans laquelle : 

lorsque Ri = hydrogene, 

R 2 = methyle, §thyle, n-propyle, 1-methylethyle, n-butyle, 1-m§thylpropyle, 2-methylpropyle ou 1,1- 
dimethylethyle ; 

et lorsque Ri = methyle ou £thyle, 

R 2 = methyle, ethyle, n-propyle, 1-methylethyle, n-butyle, 1-methylpropyle ou 2-methylpropyle ; 
et lorsque Ri = n-propyle, 

R 2 = n-propyle, 1-methylethyle, n-butyle, 1-methylpropyle ou 2-methylpropyle ; 

et lorsque Ri = 1-methylethyle, 

R 2 = n-butyle, 1-m^thylpropyle ou 2-methylpropyle ; 

et lorsque Ri = n-butyle, 

R 2 = n-butyle, 1-methylpropyle ou 2-methylpropyle ; 
et lorsque Ri = 1-methylpropyle, 
R 2 = 2-methylpropyle ; 

R 3 est choisi parmi I'hydrogene, un groupe (Ci -C3)alkyle lineaire ou ramifie ; un groupe (C6-Cio)aryle ; 
un groupe (Cz-Cajaralkyle ; un groupe h6te>ocyc!ique choisi parmi les suivants : 2 ou 3-furanyle ; 2 ou 
3-thienyle, 2,3 ou 4-pyridyle, di(Ci -C3 )alkyl substitue pyridyle, benzofuranyle, benzothienyle, quinolinyle 
ou -(CH 2 ) n COORs ou n = 1-4 et R 5 est choisi parmi I'hydrogene ; un groupe (Ci-C3)alkyle lineaire ou 
ramifie ; ou un groupe (C&-Ci 0 )aryle ; 

R* est choisi parmi I'hydrogene ; un groupe (Ci-C3)alkyle lineaire ou ramifie ; un groupe (C6-Cio)aryle; 
un groupe (C7-Cg)aralkyle ; un groupe h§terocyclique choisi parmi les suivants : 2 ou 3-furanyle, 2 ou 
3-thienyle, 2,3 ou 4-pyridyle, di(Ci-C3>alkyl substitue pyridyle, benzofuranyle, benzothienyle, quinolinyle 
ou - (CH 2 ) n COOR6 lorsque n = 1-4 et R& est choisi parmi I'hydrogene ; un groupe (Ci-C 3 )alkyle 
lineaire ou ramifie ; ou un groupe (C6-Cio)aryle ; ou bien R 3 et FU pris ensemble desirent -(CH 2 ) 2 -W- 
(CH 2 ) 2 -, ou W est choisi parmi (CH 2 ) n et n = 0-1, -NH, -N(Ci-C 3 )alkyle, -N(Ci-C4)alcoxy, oxygene, 
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soufre ou des congeneres substitues choisis parmi la (L ou D) proline, le (L ou D) prolinate d'ethyle, la 
morpholine, la pyrrolidine ou la piperidine ; et les sels organiques et inorganiques pharmacologique- 
ment acceptables et les complexes m£talliques. 

5 5. Le compose selon la revendication 4, selon laquelle 
lorsque Ri = I'hydrogene, 

R2 = ethyle, n-propyle, 1-methylethyle, n-butyle, 1-methylpropyle, 2-methylpropyle ou 1,1-dimethyle- 
thyle ; 

et lorsque R1 = methyle, 
10 R 2 = methyle, ethyle, n-propyle, n-butyle, 1-methylpropyle ou 2-methylpropyle ; 
et lorsque R1 = ethyle, 

R 2 = ethyle, n-propyle, n-butyle ou 2-methylpropyle ; 
et lorsque R1 = n-propyle, 
R 2 = n-propyle, n-butyle ou 2-m£thylpropyle ; 
75 et lorsque R1 = n-butyle, 

R2 = n-butyle ou 2-methylpropyle ; 

R 3 est choisi parmi un groupe (Ci-C 3 )alkyle lineaire ou ramifie ; un groupe (Ce-Ciojaryle ; un groupe 
(C7-C9)araikyle ; un groupe heterocyclique choisi parmi les suivants : 2 ou 3-furanyle, 2 ou 3-thienyle, 
2,3 ou 4-pyridyle, di(Ci -C3)alkyl substitue pyridyle, benzofuranyle, benzothienyle, quinolinyle ou - 

20 (CH 2 )nCOOR 5 lorsque n = 1-4 et R 5 est choisi parmi I'hydrogene ; un groupe (C1 -C3)alkyle lineaire ou 
ramifie ; ou un groupe (C6-Cio)aryle ; R* est choisi parmi un groupe (Ci-C3)alkyle lineaire ou ramifie ; 
un groupe (C6-Cio)aryle ; un groupe (C7-C9>aralkyle ; un groupe heterocyclique choisi parmi les 
suivants : 2 ou 3-furanyle, 2 ou 3-thienyle, 2,3 ou 4-pyridyle, di(Ci -C3)alkyl substitue pyridyle, 
benzofuranyle, benzothienyle, quinolinyle ou -(CH 2 ) n COOR6 lorsque n = 1-4 et Rs est choisi parmi 

25 I'hydrogene ; un groupe (Ci-C3)alkyle lineaire ou ramifie ; ou un groupe (C6-Cio)aryle ; ou bien R3 et 
R4 pris ensemble designent -(CH 2 ) 2 W(CH 2 ) 2 -, ou W est choisi parmi (CH 2 ) n et n = 0-1, -NH, -N(Ci- 
C 3 )alkyle, -N(Ci-C4)alcoxy, oxygene, soufre ou des congeneres substitues choisis parmi la (L ou D) 
proline ou le (L ou D) prolinate d'ethyle, la morpholine, la pyrrolidine ou la piperidine ; et les sels 
organiques et inorganiques pharmacologiquement acceptables et les complexes mgtalliques. 

30 

6. Le compose selon la revendication 4, selon laquelle 
lorsque R1 = hydrogene, 

R 2 = ethyle, n-propyle ou 1-methylethyle ; 
et lorsque R1 = methyle, 
35 R 2 = methyle, ethyle ou n-propyle ; 
et lorsque R1 = ethyle, 
R 2 = ethyle ; 

R3 est choisi parmi un groupe (C1 -C 3 )alkyle lineaire ou ramifie ; un groupe (C&-Cio)aryle ; un groupe 
(C7-Cs)aralkyle ; ou -(CH 2 ) n COOR5 lorsque n = 1-4 et R5 est choisi parmi I'hydrogene ; un groupe 
40 (Ci-Csjalkyle lineaire ou ramifie ; ou un groupe (C&-Cio)aryle ; 

Ra est choisi parmi un groupe (Ci-C 3 )alkyle lineaire ou ramifie ; un groupe (C 6 -Cio)aryle ; un groupe 
(C 7 -C9)aralkyle ; ou -(CH 2 ) n COOR6 lorsque n = 1-4 et 

Rs est choisi parmi I'hydrogene ; un groupe (Ci-C3)alkyle lineaire ou ramifie ; ou un groupe (Cg-Cio)- 
aryle ; ou bien R 3 et R* pris ensemble designent -(CH 2 ) 2 W(CH 2 ) 2 -, ou W est choisi parmi (CH 2 ) n et n 
45 = 0-1, -NH, - N(Ci-C 3 )alkyle, -N(Ci -COalcoxy, oxygene, soufre ou des congeneres substitues choisis 
parmi la (L ou D) proline ou le (L ou D) prolinate d'ethyle, la morpholine, la pyrrolidine ou la piperidine ; 
et les sels organiques et inorganiques pharmacologiquement acceptables et les complexes m^talliques. 

7. Le compose* selon la revendication 1, a savoir le suivant : [4S-(4a,12aa)]-9-amino)-4,7-bis- 
50 (dimethylethylamino)-l ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2- 

naphtacenecarboxamide, sulfate (1:1); [4S-(4a > 12aa)]-9-amino-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6, 
11,12a-octahydro-3,10,12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide, chlorhydrate (1:1) ; [4S- 
(4a, 12aa)]-9-amino-4,7-bis(dimethylamino)-1,4,4a,5,5a l 11,12a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1,1 1- 
dioxo-2-naphta cenecarboxamide, p-toluenesulfonate (1:1) ; [4S-(4a,12a)]-9-amino-7-(diethylamino)-4- 
55 (dimethylamino)-l ,4,4a, 5, 5a, 6,1 1 ,12a-octahydro-3,10,12, 12a-tetrahydroxy-1 ,1 1 -dioxo-2-naphtacenecar- 
boxamide, sulfate (1:2) ; [4S-(4a,12aa)]-9-amino-4-(dim^thylamino)-7-(§thyl-methylamino)-1,4,4a,5a,6, 
11,12a-octahydro-3,l0,12,12a-tetrahydroxy-l,11-dioxo-2-naphtacenecarboxamide, sulfate (1:1) ; [4S- 
(4a,12aa)]-9-amino-4-(dim6thylamino)-7-[(1-m^thyl^thyl)amino]-1 ,4,4a,5,5a,6,11,12a-octahydro- 
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S.IO.^.iaa-tetfahydroxy-l.n-dioxo^-naphtacenecarboxamide, sulfate (1:1) ; [4S-(4a,12aa)]-9-amino-4- 
(dimethylamino)-7-(ethylamino)-1 ,4,43,5,53,6,1 1,12a-octahydro-3,1 0,1 2, 12a-octahydro-3,10,12,12a-tetra- 
hydroxy-1 ,1 1-dioxo-2-naphtacenecarboxamide, sulfate (1:1) ; [4S-(4a,1 2aa)]-9-amino-4,7-bis- 
(dimethylamino)-l ,4,4a,5, 5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dloxo-2-naphtacenecar- 
boxamlde ; [4S-(4a 1 12aa)]-9-3mino-7-(diethylamino)-4-(dimethylamino)-1,4, 4a,5,5a,6,1 1 ,1 2a-octahydro- 
3,10,1 2,1 2a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide ; [4S-(4a l 12aa)]-9-amino-4-(dimethylami- 
no)-7-(ethylmethylannino)-1 ,4,43,53,6,1 1 ,12a-octahydro-3,10,12,12a-tetr3hydroxy-1 ,1 1-dioxo-2- 
naphtacenecsrboxamide ; [4S-(4a,1 2aa)]-9-amino-4-(dimethyl3mino)-7-[(1 -methylethyl)amino> 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,1 0,12,12a-t6trahydroxy-1 ,1 1-dioxo-2-naphtacenec3rboxamjde ; [4S- 
(4a,123a)]-9-3mino-4-(dimethyl3mino)-7-(ethyl3mino)-1, 4,43,5,53,6,1 1,1 23-octahydro-3, 10,12,12s-tetr3- 
hydroxy-1 ,1 1 -dioxo-2-n3pht3cenecsrboxamide. 

Le compose selon la revendication 4 qui est le suivant : [4S-(4a, 12aa)]-4,7-bis(dimethylamino)- 
1 ,4,43,5,53,6,1 1 ,1 23-oct3hydro-3,1 0,1 2,1 2s-tgtr3hydroxy-9-nitro-1 ,1 1 -dioxo-2-naphtacenecarbox3mide, 
sulfate (1:1) ; [4S-(4a,123a)]-7-(diethyl3mino)-4-(dimethyl3mino)-1 ,4,43,5,53,6,1 1,1 2a-octahydro- 
S^O.^.^s-tetrahydroxy^-nitro-I.H-dioxo^-naphtacenecarboxamide, sulfate (1:2) ; [4S-(4cr,123a)]-4- 
(dimethyl3mino)-7-(ethylmethyl3mino)-1 ,4,4a,5,5a f 6,1 1 ,1 2a-octahydro-3,1 0,12,1 2a-tetrshydro-9-nitro- 
1 l 11-dloxo-2-n3pht3cenec3rbox3mide, sulfste (1:1) ; [4s-(4a,123a)]-4-(dimethyl3mino)-7-[(1-methylethyl)- 
3mino]-1 ,4,43,5,53,6,1 1 ,123-oct3hydro-3,10,12,123-tetr3hydroxy-9-nitro-1 ,1 1-dioxo-2- 
naphtacenecarboxamide, sulfate (1:1) ; [4S-(4«, 1 2aa)]-4-(dimethylamino)-7-(ethylamino)- 
1 ,4,43,5,53,6,1 1 ,1 23-oct3hydro-3, 1 0,1 2,1 23-tetr3hydroxy-9-nitro-1 ,1 1 -dioxo-2-n3pht3cenec3rbox3mide, 
sulfste (1:1) ; [4S-(4a,123a)]-4,7-bls(dimethyl3mino)-1,4,4a,5,5a,6,11 ,12a-oct3hydro-3,10,12,12a-tetrahy- 
droxy-9-nitro-1 ,1 1-dioxo-2-napht3cenec3rbox3mide ; [4S-(4a,123a)]-7-(diethyl3mino)-4-(dimethylamino)- 
1 ,4,4a,5,5s,6,1 1 ,1 2s-oct3 hydro-3,1 0,1 2,1 23-tetr3hydroxy-9-nitro-1 ,1 1 -dioxo-2-n3pht3cenecarboxamide ; 
[4S-(4a,1 23a)H-(dim6thyl3mino)-7-(^thylm4thyl3mlno)-1 ,4,43,5,53,6, 1 1 ,1 2a-oct3hydro-3,1 0,1 2,1 2s-t(§- 
tr3hydro-9-nitro-1 ,1 1-dioxo-2-n3pht3cenec3rbox3mide ; [4S-(4a l 123a)]-4-(dimethyl3nnino)-7-[(1-methyle- 
thyl)-3mino]-1 , 4,43,5,53,6,1 1,123-oct3hydro-3,10,12,123-t4tr3hydroxy-9-nitro-1,1 1-dioxo-2- 
nsphtscenecsrboxsnnide ; [4S-(4a,123a)]-4-(dimethyl3mino)-7-(ethylamino)-1,4,4a,5,53,6,11 ( 123- 
octahydro-3,10,12,12a-tdtr3hydroxy-9-nitro-1 , 1 1-dioxo-2-napht3cenec3rboxamide. 

Une methode de production d'un compose de formule : 
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selon la revendication 4, qui comprend la reaction d'un 7-(amino substitue>6-demethyl-6-desoxyt6tra- 
cycline de formule : 
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avec un sel nitrate metallique ou I'acide nitrique dans un acide fort a -5 • C a + 5 ■ C. 

10. Le procede selon la revendication 9, selon laquelle ledit acide fort est choisi parmi I'acide sulfurique, 
I'acide trifluoroacetique, I'acide methanesulfonique ou I'acide perchlorique. 

11. Une methode de production d'un compose de formule : 
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selon la revendication 1 , qui comprend la reaction d'un compose de formule : 
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selon la revendication 4 avec un agent reducteur. 

12. Le procede selon la revendication 11, selon laquelle ledit agent reducteur comprend I'hydrogene dans 
un solvant 2-m£thoxyethanol acide, en presence d'un catalyseur approprie* ; de chlorure stanneux ; de 
sulfure metallique soluble dans des solvants alcooliques ; d'un metal actif dans un acide mineral ; des 
couples de metaux actifs ; d'un catalyseur sur support et d'un reactif d'hydrogenation par transfert ; 
d'une amine primaire ou secondaire en presence de formaldehyde. 



13. Utilisation d'un compose* selon la revendication 1, pour la preparation d'un medicament pour la 
55 prevention, le traitement ou te controle des infections bacteriennes chez les animaux a sang chaud. 

14. Une composition pharmaceutique comprenant un compose selon la revendication 1 en association avec 
un support pharmaceutiquement acceptable. 
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15. Une composition veterinaire qui comprend une quantite pharmacologique efficace d'un compose selon 
la revendication 1 et un support pharmaceutiquement acceptable. 

Revendications pour les Etats contractants suivants : ES, GR 

1. Une methode de production d'un compose de formule (I) ou (II) : 




K(CH3)2 




(!I) 



OH 0 OH 0 



dans laquelle : 

lorsque Ri = hydrogene, 

R2 = methyle, ethyle, n-propyle, 1-methylethyle, n-butyle, 1-methylpropyle, 2-methylpropyle ou 1,1- 
dim§thylethyle ; 

et lorsque R1 = methyle ou ethyle, 

R 2 = methyle, ethyle, n-propyle, 1-methylethyle, n-butyle, 1-methylpropyle ou 2-mgthylpropyle. ; 
et lorsque Ri = n-propyle, 

R 2 = n-propyle, 1-m^thylethyle, n-butyle, 1-m6thy1propyle ou 2-methylpropyle ; 

et lorsque Ri = 1-methylethyle, 

R2 = n-butyle, 1 -methylpropyle ou 2-methylpropyle ; 

et lorsque Ri = n-butyle, 

R2 = n-butyle, 1-methylpropyle ou 2-methylpropyle ; 
et lorsque Ri = 1-methylpropyle, 
R2 = 2-methylpropyle ; 

Ra est choisi parmi I'hydrogene, un groupe (Ci-C3)alkyle lineaire ou ramifie ; un groupe (C6-Cio)aryle ; 
un groupe (C7-C9)aralkyle ; un groupe heterocy clique choisi parmi les suivants 2 ou 3-furanyle, 2 ou 3- 
thi^nyle, 2,3 ou 4-pyridyle, di(Ci-C 3 )alkyl substitue pyridyle, benzofuranyle, benzothi§nyle, quinolinyle 
ou - (CH 2 ) n COOR5 lorsque n = 1-4 et R 5 est choisi parmi I'hydrogene ; un groupe (Ci-C 3 )alkyle 
lineaire ou ramifie* ; ou un groupe (C6-Cio)aryle ; 

R4 est choisi parmi I'hydrogene ; un groupe (Ci-C3)alkyle lineaire ou ramifie ; un groupe (C6-Cio)aryle ; 
un groupe (C7-C 9 )aralkyle ; un groupe heterocyclique choisi parmi les suivants : 2 ou 3-furanyle, 2 ou 
3-thienyle, 2,3 ou 4-pyridyle, di(Ci-C3)alkyl substitue pyridyle, benzofuranyle, benzothienyle, quinolinyle 
ou - (CH 2 )nCOOR6 lorsque n = 1-4 et Rs est choisi parmi I'hydrogene ; un groupe (Ci-C3)alkyle 
lineaire ou ramifie ; ou un groupe (C6-Cio)aryle ; ou bien R3 et R4 pris ensemble d^signent -(CH2)2W- 
(CH 2 )2-, ou W est choisi parmi (CH 2 ) n et n = 0-1, -NH, -N(Ci -C 3 )alkyle, -N(Ci-C4)alcoxy, oxygene, 
soufre ou des cong^neres substitu^s choisis parmi la (L ou D) proline, le (L ou D) prolinate d'Sthyle, la 
morpholine, la pyrrolidine ou la piperidine ; et les sels organiques et inorganiques pharmacologique- 
ment acceptables et les complexes m^talliques qui comprend la reaction de compose* de formule : 
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OH 0 OH 0 0 



dans laquelle Ri et Ffe sont comme definis precedemment, avec un agent reducteur et, eventuellement, 
une N-alkylation selective pour obtenir un compose de formule (II). 

2. Le procede selon la revendication 1, selon laquelle ledit agent reducteur comprend de I'hydrogene 
dans un solvant 2-methoxyethanol acide, en presence d'un catalyseur approprie ; le chlorure stanneux ; 
un sulfure metallique soluble dans les solvants alcooliques ; un m§tal actif dans un acide mineral ; des 
couples de metaux actifs ; un catalyseur sur support et un reactif d'hydrogenation par transfert ; une 
amine primaire ou secondaire en presence de formaldehyde. 

3. Une methode de production d'un compose de formule : 




OH 0 OH 0 0 



dans laquelle Ri et R 2 sont comme definis dans la revendication 1, qui comprend la reaction d'une 7- 
(amino substitu6)-6-demethyl-6-desoxytetracycline de formule 




avec un sel nitrate metallique ou avec I'acide nitrique dans un acide fort a -5* C a +5°C. 

4. Le procede selon la revendication 3, selon laquelle ledit acide fort est choisi parmi I'acide sulfurique, 
I'acide trifluoroac&ique, I'acide mSthanesulfonique et i'acide perchlorique. 

5. La methode selon la revendication 1 qui produit les composes suivants : [4S-(4a,12aa)]-9-amino)-4,7- 
bis(dimethylethylamino)-1 ,4,4a,5,5a, 6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphta- 
cenecarboxamide, sulfate (1:1) ; [4S-(4a ( 12aa)]-9-amino-4,7-bis(dim^thylamino)-1 ,4,48,5,53,6,1 1,1 2a-oc- 
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tahydro-S.IO.^a-tetrahydroxy-UI-dioxo^-naphtacenecarboxamide, chlorhydrate (1:1) ; [4S-(4a,12aa)]- 
9-amino-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2- 
naphtacenecarboxamide, p-toluenesulfonate (1:1) ; [4S-(4a,12a)]-9-amino-7-(di^thylamino)-4-(dimethyla- 
mino)-1 ,4,4a,5,5a,6,11 ,l2a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphtacenecarboxamide, 
sulfate (1:2) ; [4S-(4aJ2aa)]-9-amino-4-(dimethylamino)-7-(6thyl-methylaminoh1 ,4,4a, 5a,6,11 ,12a-octa- 
hydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamid©, sulfate (1:1) ; [4S-(4a,12aa)]-9- 
amino-4-(dim&hylamino)-7-[(1 -methyl6thyl)amino]-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,12,1 2a- 
tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide, sulfate (1:1) ; [4S-(4a,12aa)]-9-amino-4-(dimethylami- 
no)-7-(ethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10 p 12,12a-octahydro-^ 

dioxo-2-naphtacenecarboxamide, sulfate (1:1) ; [4S-(4a,12aa)]-9-amino-4,7-bis(dimethylamino)- 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,1 0,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphtacenecarboxamide ; [4S- 
(V12aa)]-9-amino-7-(di&hylaminoH^ 

tetrahydroxy-1 ,1 1 -dioxo-2-naphtacenecarboxamide ; [4S-(4a,12aa)]-9-amino-4-(dimethylamino)-7-(ethyl- 
methylamino)-1 ,4,4a,5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2- 
naphtacenecarboxamide ; [4S-(4a,1 2aa)]-9-amino-4-(dimethylamino)-7-[(1 -methylethyl)amino]- 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1 1-dioxo-2-naphtacenecarboxamide ; [4S-(4«, 
1 2aa)]-9-amino-4-(dimethylamino)-7-(ethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a- 
tetrahydroxy-1 ,1 1-dioxo-2-naphtacenecarboxamide. 

La methode selon la revendication 3 qui produit les composes suivants : [4S-(4a, 1 2aa)]-4,7-bis- 
(dimethylamino)-l ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1,11-dioxo-2- 
naphtacenecarboxamide, sulfate (1:1) ; [4S-(4a,12aa)]-7-(diethylamino)-4-(dimethylamino)- 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-9-nitro-1 ,1 1-dioxo-2-naphtacenecarboxamide, 
sulfate (1 :2) ; [4S-(4a,1 2aa)]-4-(dimethylamino)-7-(ethylmethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro- 
3,10,12,12a-tetrahydro-9-nitro-1,11-dioxo-2-naphtacenecarboxamide, sulfate (1:1) ; [4s-(4a,12aa)]-4-(di- 
me^hylamino)-7-[(1-methyle^hyl)-amino]-^ 

1,11-dioxo-2-naphtacenecarboxamide, sulfate (1:1) ; [4S-(4a, 12aa)]-4-(dimethylamino)-7-(ethylamino)- 
1 ,4,4a,5,5a, 6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphtacenecarboxamide, 
sulfate (1:1) ; [4S-(4a,1 2aa)]-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahy- 
droxy-9-nitro-1 ,1 1-dioxo-2-naphtacenecarboxamide ; [4S-(4a,12aa)]-7-(diethylamino)-4-(dimethylamino)- 
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-nitro-1,11-dioxo-2-naphtacenecarboxam ; 
[4S-(4a,1 2aa)]-4-(dimethylamino)-7-(ethylmethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,12,1 2a- 
tetrahydro-9-nitro-1,11-dioxo-2-naphtacenecarboxamide;[4S-(4a,12aa)]-4-(dimethylam 
thyl)-amino]-1 ,4,43,5,58,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-nitro-1 ,1 1 -dioxo-2-naphtacenecar- 
boxamide ; [4S-(4a,12aa)]-4-(dimethylamino)-7-(ethylamjno)-1,4,4a,5,5a, 6,1 1,12a-octahydro- 
3,1 0,1 2,1 2a-t£trahydroxy-9-nitro-1 ,1 1 -dloxo-2-naphtacenecarboxamide. 
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